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AHHoTanus. llenbro NaHHOM CTAaTbU SBISAETCS O3HAKOMIIEHHE C PE3yJIbTaTaMU IPOBEJEHHOIO
UCCIIEIOBaHMsI, TIOCBAIIEHHOTO KapTorpapuuecKkoi BU3yadH3allMM U CTaTHUCTHYECKOM IpoBEpKe
TUIOTE3bl O 3HAYMMOCTH NMPUPOAHO-Teorpaduueckux (GpakTopoB B HOPMUPOBAHUH YEIOBEUECKOTO
KanuTala Mmo3aHerd Poccuiickod MMIIEpUM M KOJIMYECTBEHHOW OIIEHKE UX poyid. B kadecte
KOCBEHHOI'O II0Ka3aTellsd HAaKOIUIEHHOTO YEJIOBEYECKOTO0 KalluTala MCIONb3YeTCs YPOBEHb
IPaMOTHOCTH. AHaJIM3UpPOBAUCh coOpaHHBbIE B pe3ynbrare IlepBoil BceoOmielt mnepenucu
HaceneHus 1897 r. nemorpaduueckue CBEACHHS, XapaKTEPUCTUKH MPUPOIHO-reorpaduueckoit
Cpelbl, a TaKXKe IOKa3aTelu pPa3BUTUS TPAHCIOPTHON WHQPACTPpyKTyphl M arpapHoi

© Hunenko J.B., I'pummn E.C., 2023
© Didenko D., Grishin E., 2023

Historia provinciae - xypHan pernoHanbHoi ucropuu. 2023. T.7, Ne 2
ISSN 2587-8344 (online) 381


mailto:didenko-dv@ranepa.ru
http://orcid/org/0000-0001-5295-2538
mailto:didenko-dv@ranepa.ru
https://orcid/org/0000-0001-5295-2538

[.B. [Judenko, E.C. INpuwuH. MpupoaHo-reorpacmyeckas cpeaa kak paktop HakonneHus

Nccnenosanus N
YenoBeYeckoro kanutana B Esponeiickoit Poccum (koHew XIX B.)

CHeIUaanu3alii ye3THOW SKOHOMHUKH. EnuHuIel aHanmm3a BBIOpaH ye3]] €BPOMEHCKON 4YacTH
ctpaubl (0e3 ®uunsuauu, [lonpmm, 3akaBkasbs). [IpuUMeHsIIUCE METOABI KOPPEISAIIMOHHOTO,
PErpecCHOHHOr0 aHalmM3a M KapTorpaduueckoro wuccienoBanus. lloidydeHHbIe pe3ysbTaThI
MOKa3bIBAIOT, YTO PsJ] CYIIECTBEHHBIX (PAKTOPOB MpUpOAHOM cpeabl 3Haunmo (p < 0,1) cBszan c
MIPOCTPAaHCTBEHHOM auddepeHImanyeld HakoTIeHHOTo K 1897 r. ypoBHS 4el0oBEUeCKOro Karuraia
EBponeiickoii Poccun u ero aumcmapuTeToM B paspese «ropoj/ceno». B MeHbIIel CTerneHH
(bakTOpbI MPUPOTHON CpeJbl CBSI3aHBI C AUCIIAPUTETOM B T€HJEPHOM paspese.

KuroueBblie cjioBa: npupojiHas cpejia, KIMMar, peruoHalibHas SKOHOMHUKaA, TexHojioruu, Poccus
MO3/THEUMIIEPCKOTO MePUoa, UHCTUTYTHI, COIMATBLHO-3KOHOMUYECKOE HEPABEHCTBO
Baarogapuocts. Crathsi moarorosiieHa B pamkax BbinojHenuss HUP ®I'bOY BO PAHXul'C
No 10.20-2023-2  «®DakTopbl COIMATBLHO-3KOHOMUUYECKOTO Pa3BUTHS PErMoHoB Poccuiickoi
nMmiiepun B XIX — nagane XX BB.»

ABTopHsI BeIpakatoT Onaromapuocts T.S1. BametoBy m A.W. JlertsipeBoil 3a mpenocTaBieHHBIC B
dbopMaTe >NeKTPOHHBIX TabIUIl 1eMorpadudecKie CBeIeHusI.

Hdas uutupoBanusi: /uoenxo /I.B., I puwun E.C. llpuponno-reorpaduueckas cpena kak (Gpaktop
HAKOIUICHHUS YeJIOBEUECKOro kamurtaia B EBpometickoit Poccum (komerr XIX B.) // Historia
provinciae — KypHanm permoHanmbHOW — mctopum. 2023. T. 7, Ne2. C.381-436.
https://doi.org/10.23859/2587-8344-2023-7-2-1

Natural and Geographical Environment as a Factor
of Human Capital Accumulation in European Russia (Late 19" Century)

Abstract. The purpose of this article is to introduce the results of the study on cartographic
visualization and statistical verification of the hypothesis about the significance of natural and
geographical factors in the formation of human capital in the late Russian Empire and the
quantitative assessment of their role. The level of literacy is used as an indirect (proxy) indicator of
accumulated human capital. The demographic information collected as a result of the First General
Population Census in 1897, the characteristics of the natural and geographical environment, as well
as indicators of the development of transport infrastructure and agricultural specialization of the
county (uyezd) economy were analyzed. The unit of analysis is an uyezd in the European part of
the country (without Finland, Poland, and Transcaucasia). The methods of correlation, regression
analysis, and cartographic research were applied. The results obtained show that a number of
essential factors of the natural environment are significantly (p < 0.1) associated with the spatial
differentiation of the level of human capital accumulated by 1897 in European Russia and its
disparity in the urban/rural context. To a lesser extent, environmental factors are associated with
gender disparity.

Keywords: natural environment, climate, regional economy, technologies, late imperial Russia,
institutions, socio-economic inequality
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Bsenenue

Tpaguiuu OOBSICHEHHS] TPOILIECCOB  COLMAIBHO-3KOHOMHYECKOTO  Pa3BUTHS
BJIUSIHUEM Takux (aKTOpOB, Kak KIMMaT W Jpyrue (Qusuko-reorpapuyeckue
O0COOEHHOCTH TEPPUTOPHUM, HE TOJBKO IIMPOKO TMOMYJISPHBI, HO U MOATBEPKIAIOTCS
MHOTUMH SMIIMPUYECKUMH HCCIICIOBAHUSIMU, MPEUMYIIECTBEHHO Ha MaTepuaie
3apyOexkHBIX cTpaH. B pabGotax mo wucrtopum Poccum nmaHHas mpoOriemMaTHKa
OCMBICTTUBACTCA KaK BIUSHUC MPUPOAHO-KIMMATHUYECKOTO W TeorpadudecKoro
(akTOpOB Ha X0/ OTEYECTBEHHON UCTOPHUHU.

Cornacro P. Taiincy', mpupoHble yCIOBUs CIOCOOCTBOBAIH IEHE3UCY CHCTEMBI
MHCTUTYTOB «BOTYMHHOTO TOCyAapcTBa» (OTHOIICHUN «BJIACTU-COOCTBEHHOCTH» B
TEPMUHOJIOTUHU MMOCTMApPKCUCTCKOTO MHCTUTYLHOHAIN3MA P.M. Hypeesa,
IO.B. .HaTOBaZ). AHaJOrMYHBIA B3IJISAJ, BO MHOIOM OCHOBAHHBIM Ha HIEIX
B.O. KiitoueBckoro o pemaroieit poiu reorpaduyeckux (HakTopoB B POCCUHUCKOM
HMCTOPUYECKOM TIpOllecce, B YCIOBHSIX MpeoOiafaHusi arpapHOM SKOHOMUKH, OBLI
npencrasieH JI.B. MHTOBBIM®.

II.LB. Typunn u C.A. HedenoB axkTyanu3upoBaaud TMOHATHS «EMKOCTb
HKOJOTUYECKON HUIIN» U «HECYIas CIOCOOHOCTh OKPYXAIoleh Cpeibl», KOTOPbhIE
OTPAKAKOT MCTOPUYECKU OIPENEICHHbIA YPOBEHb B3aUMOJIEUCTBUSA PECYPCOB U
TexHomormii’. B cTpykTypHO-memorpadmueckoin  Teopunm  JUk. [ommcroyHa’
YKa3aHHbIC TIOHSITUSA OMNEPAIMOHAIM3UPOBAIMCH TAaKUMU TOKa3aTeIsIMU, Kak
YUCJIEHHOCTh HAacCeJIeHUs (M OTIENbHO OJJUTHI) IO OTHOIICHUIO K pecypcam,
OTHOIIIEHUE  (PAKTUYECKOW  YHUCIEHHOCTHM  HaceleHus K  MaKCHUMaJIbHO
oOecrieunBaeMoll B COOTBETCTBUH C MPOKUTOYHBIM MHUHUMYMOM TIPU UMEIOIIUXCS
TEXHOJIOTHSIX (YPOBEHD IABIICHHS HACEIICHHS HA pecypehl)’.

! Maiinc P. Poccus Ipu cTapoM pexume / nepeBon ¢ anrnuiickoro B. Kosnosckoro. Mockaa:
HeszaBucumas razera, 1993. C. 12-41.

2Hypee@ P.M., Jlamoe FO.B. DxoHomuyeckas uctopusi Poccuu (ONbIT MHCTUTYLMOHAJIBHOTO
ananu3a). Mocksa: KHOPVYC, 2016.

* Munos JI.B. Benukopycckuit maxapb 1 0COOEHHOCTH POCCHIICKOTO MCTOPUUYECKOTO MpoIiecca.
Mocksa: POCCIISH, 2001. C. 4-17, 31-38, 383-385.

* Turchin P., Nefedov S.A. Secular cycles. Princeton, NJ: Princeton University Press, 2009. P. 6,
18.

> Goldstone J.A. Revolution and Rebellion in the Early Modern World. Berkeley: University of
California Press, 1991.

® Turchin P., Nefedov S.A. Secular cycles. P. 81.
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b.H. MupoHoB mpuBen psAx SMIMPUYECKHX CBUAETENBLCTB, OINPOBEPTAKOIINX
TUIIOTE3bI, KOTOPbIE C(HOPMYIHPOBAHBI HA OCHOBE Teorpa)uyeckoro AeTepMUHU3MA,
HACTAMBAIOLIETO HA PEIIAOIICH POJH KIMMaTa B ucTopun Poccun’.

P.M.Hypeee u I.B.JlaToB B 3HAaUMTENbHOW CTENEHHU HCIIOJIb30BAIU
KOJINYECTBEHHBIE CBUJETENIBCTBA W Psif KoHUenrtyanbHbix wuzaen P. [laiinca u
JI.B. MusoBa, ofHako BBIBOJAbl O 3HAYUMOCTH IPUPOJHO-TeOrpapuuecKux u
MHCTUTYLIMOHAJIBHBIX (DAKTOPOB, K KOTOPHIM TPUILIM HCCIEAOBATEIM, OKA3aJUCh
ommxe Kk BeiBogaMm b.H. MuponoBa. OHU IPOBOAMIIN MBICIb, YTO IPUPOJHAS Cpela
ABJISNACh BEChbMA CYIIECTBEHHOW COCTABIAIOIIEH, 3HAYUTENBHO BIMsJIA Ha
pe3ynbTaTbl ~ KOHKYPEHLIIMM  WHCTUTYTOB  IPM  HCTOPHYECKH  3aJaHHBIX
aJIbTEpHATUBHBIX BapuaHTaxX (B OOJIbIIEH CTENEHU B paHHUU mepuon, yeM B XX B.),
HO BPS/I JIH KOT1a-TH00 ONpe/Iesiia ee HCXO.

VYkazaHHble paOOThI M0 MPEUMYIIECTBY COAepx aiu HappaTuB. KomuuecTBeHHBIE
CBUJICTEIILCTBA [0  paccMarpuBaeMod  mpoOiieme, 0e3  oOpaiieHus K
HKOHOMETPUYECKOMY HHCTPYMEHTAPUIO, B HAUWOOJbLIEH CTENEHU COJACPKAIKNCh B
paborax b.H. Muponoga, I1.B. Typuuna u C.A. Hedenona.

Cpenn pabOT, OCHOBAaHHBIX Ha NPUMEHEHUU HKOHOMETPUUECKHX METOJIOB,
orMeTuM cratbio 1. Batema u P. Xumme’, KOTOpBI€ TPU TECTUPOBAHWUU MOJENEHN
BIMSIHMSL TIPUPOJHOIM  CPeIbl HA HEPABEHCTBO 3EMENBHOH COOCTBEHHOCTH
UCIIONIb30BaIM MaTepuaisl no EBponeiickoii Poccum paccmaTpuBaeMoro Hamu
repuoja.

Ilenp Hamiero wuccieqoBaHUS — KapTorpauyeckd BU3yalM3UpOBaThb U
CTaTUCTHUYECKM IPOBEPUTH TUIIOTE3Y O 3HAYAMOM  BIMSHUHM  IIPUPOJTHO-
reorpaguyeckux (HakTopoB Ha (POPMUPOBAHUE YEIOBEUECKOrO KaruTajga MO3THEH
Pocculickon nmnepun, npuBeas UX KOJIUYECTBEHHbBIE OLICHKH.

XapakTepuCTHKA JAHHBIX HCTOYHUKOB
B xome paboTbl aBTOpBHl aHAIM3UPOBAIM HECKOJIBKO TpYII Moka3areneil. B
KAauecTBE KIIIOUEBBIX PACCMATPUBAIUCH JIeMOrpaduueckue CBeleHHs, COOpaHHbIE B

7Muponoef b.H. Poccuiickas ummnepusi: oT Tpaauuuu K mozaepHy: B 3 1. Cankr-IlerepOypr:
JIMUTPUI BYJIAHMH, 2018. T. 1. C. 221-250.

8Hypeee P.M., Jlamoe FO.B. Dxonomuueckass ucropuss Poccun (ONbIT MHCTUTYLIMOHAIBHOTO
anaymsza). C. 37-46.

¥ Baten J., Hippe R. Geography, land inequality and regional numeracy in Europe in historical
perspective // Journal of Economic Growth. 2018. Vol. 23, Ne 1. P. 79-109.

19 5okoloff K.L., Engerman S.L. History Lessons: Institutions, Factor Endowments, and Paths
of Development in the New World // Journal of Economic Perspectives. 2000. Vol. 14, Ne 3.
P. 217-232; Engerman S.L., Sokoloff K.L. Factor Endowments, Inequality, and Paths of
Development among New World Economies // Economia Journal. 2002. Vol. 3, Ne 1. P. 41-109;
Galor O., Moav O., Vollrath D. Land Inequality and the Emergence of Human Capital Promoting
Institutions // Review of Economic Studies. 2009. Vol. 76, Ne 1. P. 143-179.
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xone IlepBoil BceoOieit nepenucu HacesieHus: B 1897 r."': gpcneHHOCTH HaceTCHMS
U KOJIMYECTBO TPAMOTHBIX B pa3pe3ax «MY>KUYHUHBI/KCHIIUHBD) U «TOPOJ/Cero» B
BO3pacTHBIX Koroptax 20-29 u 4049 ner’?. Takum 00pa3oM, HaKOIJICHHBIN
YEJIOBEUECKHUI KaluTajl KOCBEHHO XapaKTepU3YeTCs MOJICH TPaMOTHBIX (B JTaHHOM
ciiydae 00Ja/1al0IuX CIIOCOOHOCTBIO YUTATh Ha POJTHOM SI3BIKE).

Hpyras rpynma — XapakTEePUCTHUKW MPUPOJHON cpeabl. IT0  (PU3MKO-
reorpaduyeckde  IOKa3aTeNM: IUIOMIAJlb  TEPPUTOPUM,  JIOIr0Ta, IMIUPOTA,
reoMop¢oJIOrHYecKoe U reorpapuueckoe MojI0KeHHEe OTHOCUTENBHO BOJIHBIX MYTEH,
YpOBEHb IUIOTHOCTH BOXHBIX IIOTOKOB U  (IIOBHAIBHBIX (opM peaseda’™,
IOYBCHHBIC YCIOBHS |, MpeoOmajaroumii yronm HakmoHa pembeda’”. K  Hum
PUMBIKAIOT KIMMATHYECKIE [TOKA3aTelN: KOIMIECTBO IHEH ¢ OCaqKaMH 3a TOX  H
pacueTHas [0 eKEMECIUHbIM JaHHBIM CPEIHEr010Bast TeMIeparypa .

["'eoMmopdoiorrnaeckas XapakTEPUCTHKA MTOJIOKEHUS OTHOCUTEIILHO BOAHBIX ITyTEH
BKJIIOUYAET CIEAYIONINE KaTeTOPHH:

1 [lepBasi BceoOmiast mepenuch HaceneHus Poccwiickoit mmnepun 1897 1. / mon pemakumeit
H.A. Tpoiinunikoro: B 89 T1. Cankr-lIletepOypr: LleHTpanbHbIi CTaTUCTUYECKUH KOMHUTET
MunuctepctBa BHyTpeHHuxX aei, 1897-1905. T. 1-50, 65, 67, 68, 70.

12 [IpenocraBnensl B Qopmare 37eKTpoHHbIX Tabimu T.S. BaneToBbIM Kak HayYHBIM
pykoBoautenem OakanaBpckoit BKP A.U. Jlertspesoit, 2021 r.

3 Bennunna XapaKTepu3yeT OTHOLICHHWE IJIOUIAJU 30Hbl K OOLIEMY KOJIMYECTBY pPa3JIMYHbIX
dbopM 00BOJHEHHOCTH U (IIOBHAIBHBIX HEPOBHOCTEW. BhiumciaeHa Ha OcHOBe 00pabOTKH B
mudpoBeix ['MC-cucremax ucrounuka: Cmpenvouykuii M.A. CnenmanbHas kapta EBponeiickoit
Poccun (1:420 000). 1865-1871 rr. Ilerporpan: Jlurorpadus kaprorpad)uv4eckoro 3aBeICHUs
Boenno-tonorpaguueckoro otnena, 1915. BoigeneHo 8 MOnyabHBIX TPYII 110 Mepe BO3PACTAHUS
IJIOTHOCTH.

Y (Cm.: Crarncriaeckoe 0603penue Poccuiickoil wMmepuu. TeppuTopHst / COCTABHTENb
JL.®. ne Jluspon. Cankt-IletepOypr: OOmiecTBeHHas nmojb3a, 1874.

B Cm.: I'uncomerpuyeckas kapta Espomnelickoii Poccun: omnbIT u300pakeHHs CTpOEHHUs
noBepxHocTH EBpomeiickoit Poccuu / coctaButens A.A. Tumno. Cankr-IlerepOypr: JlenmaprameHt
IIOCCEWHBIX M BOJHBIX cooOmieHnit MunuctepcTBa myTeil cooOuieHus, 1889. YcraHoBieH Ha
ocHoBe [[PM mnocne mpeoOpa3oBaHMsl UCXOAHOTO pacTpa B pacTp CO 3HAYEHUSIMU HaUOOJIBIINX
YKJI0HOB. [lonyyeHHbIe BeTMUNHBI ObLTN CTPYIIIUPOBAHBI B 9 MOJIYJIBHBIX IPYIIL.

16 Arnac pacripenienieHusi aTMOC(EpHBIX OCaJKOB Ha pedyHbIX OacceliHax EBpormeiickoil Poccun
10 MeCSIlaM | 3a BECh I'0Jl Ha OCHOBAHUHU JBaalaTiIeTHUX HaOmronennii 1871-1890 / coctaBuTenn
A.A. Tumno. Cankrt-Ilerepoypr: Tumno-nutorpadus K. bupkendenvma, 1897; Heborvcun C.H.
ATinac KapT cpeAHero pacmpeneneHus atmocdepHbix ocaakoB B EBpomneiickoit Poccumn. 3a
OTJeNbHbIE Mecallbl M 3a rojx mno HaomozeHusMm 1888—1912 rr. Ilerporpax: Tumnorpadus
«K. bupkendenpa», 1916.

Yem: O Temmnepatype Bo3nyxa B PoccHilckoil uMIIepUHM, Ha OCHOBAaHUHM KPUTHYECKOTO
paccMOTpeHHs] HAOMIOJEHWH, 1O MNPEeMIOKEHUI0O MHUHHCTpAa TOCYJapCTBEHHBIX HMYILIECTB
I1.A. Banyesa, pa3zpaboran qupexrop [ nmaBHoi usnueckoit oOcepBaTopuu u ujieH MimnepaTopckoit
Axkanemun Hayk I'. Bunpa: B 2 Boin. Cankr-IletepOypr: Tunorpadus Mmneparopckoit Akagemun
Hayk, 1878—1882. Bein. 2. [Ipuioxenue.
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1 — xopenHotii 6eper;

2 — TIOMMEHHBIN Oeper;

3 — OTCYTCTBHE BBIPAKEHHOT'O XapaKkTepa aCUMMETPUU MECTHOCTH.

Xapaktep reorpaduuecKoro TOJOXKEHHS (geo position) HACEIEHHOTO ITyHKTa
UJCHTUPUIUPYETCS CACAYIONUMU KaTETOPUSIMU:

1 — peunas gonuHa;

2 — 3CTyapuH, JIeNbTa;

3 — yCTbe MpU CIUSHUU PEK;

4 — o3epHbIii Oeper;

5 — Mopckoe modepexbe.

B EBpomneiickoii yactu Poccun BeiOpaHo 13 reorpaduueckux 30H B 3aBUCUMOCTH
OT XapaKTEPUCTUKHU IOYB:

1 — YepHo3emHasi HECTENHAs MM0JIOCA;

2 — UepHo3eMHas CTETHAs M0JIOCa;

3 — UepHO3eMHO-CYTTTMHUCTAs 00JIaCTh;

4 — CteniHasi HEYEPHO3EMHas 00J1aCTh;

5 — HeuepHo3emHast 06J1aCTh C IEPETHOEM;

6 — HeuepHo3zemHast Manomao[opoaHas 00IacTb;

7 — ITuHcKoe mosieche, MATOTUIOAOPOIHAS IOYBA, Jieca U 00JI0Ta;

8 — Ceepo-benopycckoe nonecne, 35 % necos, Oosee miogopoana, yeM [IuHckoe
ITonecere;

9 — HoBroponacko-®uHckoe  mosecbe, mpeoOiagaHue  OOJIOT W JIECOB,
HEIJIOI0OPOHAs TIOYBA;

10 — Bonoroacko-Bsitckoe  monecke,  mpeoOiamaHue — JIECOB,  YMEPEHHOE
IJI0JOPOJME MOYBHI,

11 — Ypansckoe monecke, MaJoIuIoI0poIHas mousa, 75 % 1ecos;

12 — Kpaitnuit CeBep, CIUIONIHBIE JIeca, OTPAaHUICHHOE TUIOI0POIUE TTOYBHI;

13 — Tloaropuas u HaropHbIe 00acTh (06€3 AeTaTbHON XapaKTePUCTUKH TTOYB).

[TokazaTenem pa3BUTUSL KEJIE3HOJOPOKHOM TPAHCIOPTHOW HHPPACTPYKTYPbI
ObLIa orpesesieHa MPOAOKUTEIILHOCTh €€ (YHKIIMOHUPOBAHUS, a UMEHHO — BpeMs
OT OTKPBITHS CTaHIKH 10 nepercy 1897 r.'®

OTtpaciieByto  crnelMalv3alMil0 MECTHOM SKOHOMUKM (2 HUMEHHO pOJib

. 1
MIPOMU3BOJICTBA 3€PHA) XapaKTepU3yeT YUCTHIM COOP 3€PHOBBIX HA TYIITy HACEICHUSI ?

18 Cm.: Kpatkue cBeneHus 0 pa3BUTHUH OTEUECTBEHHBIX >KelIe3HbIX gopor ¢ 1838 r. mo 1990 r. /
cocraButenb [.M. Adonuna. MockBa: W3narenbctBo LleHTpanbHOW HayYyHO-TEXHUYECKOU
OMOIMOTEKH KeNe3HOJopoKHOro TpaHcnopTa Poccum, 1995; Cropuno M.A. Yxazarenb pyccKux
xene3Hbix opor. Cankr-IlerepOypr: Boennas tunorpagus, 1887.

19 Cpennmii cOop xme6oB u kaptodens 3a necsatwierne 1883-92 rr. B 60 ryOepHUAX
EBpormeiickoit Poccun 1o OTHOHIEHHIO K HapoAHOMY MpOAOBONIbCTBHIO //  BpemeHHHK
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Enununelt ananusa BbICTyman ye3A. B BBIOOpKY €BpOMENWCKON 4acTH CTpaHbl HE
Bouui Tteppuropun DuunsHauu, [lonbmm, 3akaBkasbs, KoTopble K 1897 T.
HaxoauiIKuch B coctaBe Poccuiickoii umnepun meree 100 et u ObutM B HAUMEHbIIEH
CTENIEHU UHTETPUPOBAHBI B COLMATBHO-3KOHOMUYECKOE ITPOCTPAHCTBO CTPAHBI.

B «cpennioro BeiOOpky» Bomien 421 ye3n (B HadWMUuMW JaHHBIC MO OOJBIIUHCTBY
NOKa3aTeen: IJIOMa/lb, KOOPAUHATHI, TPOU3BOJICTBO 3€pHA HA JYIIY HACEJEHHUS U
reoJIOTUYECKHe YCIoBUsA, 0e3 TI0uB); B «Malyl0 BBIOOPKY» — 59 ye3noB
(IOTIOJIHUTENTLHO MMENNCh JaHHBbIE 10 KIUMary). B «cpenHioo BBIOOPKY C
yceueHuem» Bouum 379 ye3noB, MO KOTOPBIM, JONOJHUTEIBHO K JIAHHBIM
MOKa3aTesIel MOJHON «CpeTHEN BBIOOPKI, UMEIHCH IaHHbBIE IO KATETOPUH MOYB.

MeToabl aHAJIN3A

JIist peanM3aIiuy MOCTaBICHHOMN HEH MPUMEHSITUCH METOJIBI KOPPEISIIMOHHOTO,
PErpecCUOHHOTO aHaliu3a U Kaptorpaduyeckoro uccienoBanus. [lepBbiii BeICTyHAT
IIPEANOCHUIKON BTOPOTO.

B kauecTBe 3aBUCUMBIX IMEPEMEHHBIX MMOCJIEI0BATEILHO MPUHUMATUCH | TTPOKCH-
WHJUKATOP VPOBHs 4YEIIOBEUECKOro KamuTajia (JI0Js TpaMOTHBIX 000€ro moJsia B
Bospacte 20-29 u 40-49 net™ B yesme — L) (cM. kaprorpaduaeckoe 0TOGpaKeHIe
Ha puc. I11) m 2 mokaszatens, XapaKTePHU3YIOIIHE €r0 6HYMPUMEPPUMOPUATLHOEC
HepaserHcmeo (IUCTIapuTeThl «ropoj/ceno» — SG U «MyKuuHbI/ KeHITHHBY — GG).
JlucnaputeTr B rpaMOTHOCTH B pa3pe3e «ropoj/Cesioy» BBIYUCISIICA KaK OTHOIIECHUE
JI0JIM TPAMOTHBIX B TOPOJIaX K JI0JI€ TPaMOTHBIX B CEITLCKOM MECTHOCTHU. | eHaepHbIi
JTUCTIAPUTET B TPAMOTHOCTH BBIYMCIUICA KaK OTHOIICHWE JOJIM TPaMOTHOTO
MY>KCKOTO HAaceJeHHUs K JI0J€ TPaMOTHOTr0 >KEHCKOro Hacenenus. Oba aucrnapurera
UMEIOT KapTorpaduueckue oroopakenus Ha puc. 112 u [13 cooTBeTCTBEHHO.

[Tonuplii  HaOOp HE3aBUCUMBIX KOJIMYECTBEHHBIX TMEPEMEHHBIX BKJIIOYACT
CJIeIyIOLIME TTOKA3aTeNu:

U Sh — nons ropoackoro HaceneHus, B % (MMeeT Kaprorpaduueckoe
oToOpaxeHue Ha puc. [14);

NGC_pc — cpemnuii 3a 1883—1892 rr. uucteiii cOop (32 BBIYETOM I1OCEBA)
3€pHOBBIX KYJIBTYp Ha JYIIy HACEJICHHUS], B ITyaX;

S — momaas TEPPUTOPUH ye3/a, B KB. KM;

C_X—mmpora, B Tpagycax (Bo3pacTaeT K CEBEpY);

C_Y — monrota, B rpagycax (Bo3pacTaeT K BOCTOKY);

LlenTpanpHOro cTaTHCcTUYEeCKOro komurera MuHuctepcTBa BHYTpeHHUX Jen. Caskt-IletepOypr:
[leHTpaJIbHBIN CTATUCTUYECKUI KOMUTET MUHUCTEPCTBA BHYTPEHHUX JieT, 1894. Ne 34,

20 yxasaHHbIe BO3PACTHBIE KOTOPTHI SBJIAIOTCS HauOoJjiee MOKa3aTeJbHBIMU C TOYKH 3PEHUS
YPOBHS YEJIOBEUECKOro KamuTana (COOTBETCTBYIOT HaMMEHbIIEH M HauOONbIIeH MpoJyKTHBHOCTH
TPYJIOBOH AESITETLHOCTH).
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PD - mmoTtHOCTh HaceneHus (MMEET KapTorpauieckoe OTOOpakeHue Ha
puc. I15);

RS_t — Bpemsi OT OTKpBITHS MEPBOM B ye3/€ KEJIE3HOJOPOKHOM CTaHLUU /0
nepenucu HaceieHusd B 1897 r., B KonuyecTBe JIeT (Pa3BUTOCTD KEIE3HOAOPOKHON
uHPPaACTPYKTYpHl KapTorpaduuecku BU3yain3upoBana Ha puc. [16);

P_aa — ocanku B cpeiHeM 3a roJl, B KOJIMYECTBE JHEH;

T_aa — temmepaTypa B CpeOHEM 3a IOJl, PaCCUMTAHHAs IO CPEIHEMECSYHBIM
3HAYEHHUsAM, B rpaaycax Llenbcus.

[IpuBeneM monHbI HaOOp HE3aBUCHMBIX CTPYKTYPHBIX IEPEMEHHBIX, 3HAUCHUS
KOTOPBIX BBIPAXKEHBI B ONPEACIICHHBIX KaTErOPUsX:

river_bank — reomopdonoruueckas XxapakTepHCTHKA ITOJIOKEHHUST OTHOCUTEIHHO
BOAHBIX IyTEH; B KAadyeCTBE KOHTPOJIBHOW NpPHUHATA KaTeropuss 3 — OTCYTCTBHE
BBIPXKEHHOI'O XapaKTepa aCHMMETPUH MECTHOCTH;

geo_posit — xapakrtep TreorpauYecKoro TOJO0KEHUS OTHOCUTEIILHO BOJHBIX
MyTel; B KA4eCTBE KOHTPOJIbHOM MPUHSATA HAanboJee MaccoBasi Kareropust 1 — peunas
JOJINHA;

gidro — ypoBeHb TUIOTHOCTH BOJIHBIX IIOTOKOB U (UIFOBHANBHBIX (GOpM penbeda; B
KaueCTBE KOHTPOJIbHOW KaTEerOpUH MPUHAT MOAYJb | (HauMeHee MIOTHBIN );

angle — mpeoOiamaromuii yroja HakJIoHa penbeda; B KaueCcTBE KOHTPOJLHOM
npuHsTa kareropus 1 (HanbOosiee poBHast MOBEPXHOCTB);

soil — xapakrepucTHKa MMOYBEHHOTO TOKpoBa W yaHamadtor (cMm. puc. [17); B
KauecTBe KOHTPOJIbHOM NpHHATA KaTeropus 6 — HeuepHo3eMHas MajaoIuiofopoIHas
00J1aCTb.

AHalu3 BKJIIOYAT B c€0s1 HECKOJIBKO YKPYITHEHHBIX 3TAIOB:

1. Onpenenenne 3HauUMbIX (PAaKTOPOB YPOBHSI IPAMOTHOCTH M OIICHMBAHHME HUX
poJu:

— Ha MaJioil BEIOOPKE;

— Ha cpeHel BbIOOpKE (ITOJIHOM U C YCEUEHHUEM ).

2. Onpenenenre 3HAYUMBIX (DAKTOPOB JUCHApUTETAa TPAMOTHOCTH B paszpese
«ropoj/ceno» W OIIEHMBAaHUE HX POJIM — HA BBIOOPKE, MO KOTOPOH (akTopbl
IIPUPOJHON Cpebl JAKOT JIYUYIINE PE3YyJIbTaThI.

3. Onpenenenne 3HAYUMBIX (PAKTOPOB [UCHAPUTETa TPAMOTHOCTH B pas3pese
«MYXYUHBI/>KEHILUHBD) U OLIEHUBAHUE UX POJIM — HA TOM K€ BHIOOPKE.

CoOCTBEHHO pPEerpecCUOHHBIN aHAIM3 Ha OTJEJBbHBIX dTanax JJisl Kaxa10i BEIOOPKH
ITPOBOJIMJICS B CJIELYIOLLEM MTOPSIJIKE:

1. IlepBoHaYaNbHO BKJIIOYAIUCH TOJIBKO (DaKTOPHI IPUPOIHOM Cpebl (B TOM UKCe
KJIMMAaTUYECKHUE), BBIPAKEHHbIE KOJMWYECTBEHHBIMU MEPEMEHHBIMU, C YYETOM
MYJIbTUKOJTMHEAPHOCTH (¢ KoadduiimenTaMmu napHoit koppensiuu menee 0,7).
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2. ®akTOphl TPHUPOIHON Cpeabl JIOMOJHSUIUCh 3IKOHOMHUKO-TeOrpaduyecKuMu
nokazaTessiMM  (C  y4EeTOM MYJIbTHUKOJJIMHEAPHOCTH), TaK K€ BbIPAKCHHBIMU
KOJINYECTBEHHBIMU [IEPEMEHHBIMH.

3. [IpoBoauiocs MOCHEAOBATENFHOE HCKIIOYEHHE €3 MOJCIN HE3HAUYMMBIX
KoJInuecTBeHHbIX miepeMeHHbXx (P < 0,1). Ecnu Ha 3TOM »3Tame B MoOJAEIH HE
OCTaBAJIOCh ~ 3HAYUMBIX  KOJIMYECTBEHHBIX  IEPEMEHHBIX,  XapaKTEPU3YIOIIMX
IPUPOJHYIO CpEy, TO aHAJIN3 3aBEPILIAJICS.

4. Mopenp, MNOJNy4MBIIAACA B pe3yibTaTe NPEIbIIyLIEro Ilara, MOOYEPETHO
JOTIOJIHSANIACH CTPYKTYPHBIMU NTEPEMEHHBIMH.

5. 3HaunMMBbIe CTPYKTYpHBIE IEPEMEHHBIE TIO pe3yIbTaTaM 0TOOpa 00BEIUHSIIICH C
PE3yJIBTUPYIOLIEN MOJIENbI0 KOJIMYECTBEHHBIX MepeMeHHbIX (mara 4). Ecnu kakas-
abo mepeMeHHasl OKa3blBajlaCh HE3HAUMMOM, OHA HCKIIOYaslach, CTPOMJIACH HOBas
perpeccus 10 TeX Nop, OKa BCE EPEMEHHBIE HE CTAHOBUJIUCH 3HAYMMBIMHU.

6. OTnensHO K PEe3yAbTUPYIOUIEH MOAEIN C KOJMYECTBEHHBIMH HE3aBHCHUMBIMH
nepeMeHHbIMU (11ara 4) A00aBISJIUCh CTPYKTYpPHBIE MEPEMEHHBIE IOYBEHHOIO
MOKPOBA (JIaHHBIE JOCTYIHBI TOJIBKO JJISl CPEHEHN BBIOOPKH C yCEUECHUEM).

Pe3yabTarhl anaau3a

OCHOBHOE BHUMAHME YJIEIISIOCH IOCTPOCHUIO MOJIENIEN C 3aBUCUMOM NIEPEMEHOM,
KOCBEHHO XapaKTepU3YIOLEH ypogens 4YEIOBEYECKOro KamuTana (yYKpyHnHEHHbIN
otar 1).

Ha wmanoii evibopxe nns omnpeneneHus MEPEMEHHBIX C BBICOKUM YpPOBHEM
B3aMMOCBSI3U C 3aBHCHUMOM TepeMeHHOU Jiorapudma mgomu rpamotHbix (LN (L)) u
uACHTU(UKAIIMK ~ BO3MOXKHBIX  TMPOSIBICHUH  MYJIBTUKOJUIMHEAPHOCTH  Oblia
MOCTPOEHA KOPPEISILIMOHHAS MaTpULa KOJIMYECTBEHHbBIX NTEPEMEHHBIX (cM. Tadu. 1).

N3 tabn. 1 BUAHO, YTO [10JI1 TOPOJICKOIO HACEJIEHUS BBICTYIAET HAMIyYLIUM
MPOTHOCTUYECKUM MapaMeTPOM IPaMOTHOCTH. DTO TaKKe BUIAHO M3 COMOCTABIICHUS
puc. 111 u I14. B manoii BeiOOpke kosieOaHusi Jyorapudma JT0JIM TOPOIACKOTO
HaceneHus: oObAcHAOT 74 %  konebaHuii  jorapupma JOJM  TI'PAMOTHBIX
(R* = 0,86° ~ 0,74). OmHako OIS TOPOACKOrO HACEICHHS CaMa SIBISETCS
pe3yJIbTaTOM JUIUTEIbHBIX U MHOTO(AKTOPHBIX MIPOLECCOB.
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Tabnuya 1

Koppeasiuuonnas marpuna ko3gpduunenton [lnpcona mexay Kojam4ecTBEHHbIMU
nepeMEeHHbIMH HAa MaJIoi BbIOOpKe

N | N LN

LINM |y g (N;S:)C_ LN(S) | CX | CY | RSt |Paa |Taa | oo

1 2 3 4 5 6 7 8 9 10 | 11
LN (L) 1

LN (U sh) | 0,86 | 1

LN
(NGC_pc)

LN(S) |-032|-041|-001| 1

-0,36 | -0,31 1

CX -0,10 | 0,32 | 0,06 | 0,24 1

CY -0,16 | 0,19 | 0,19 | 0,48 | 0,25 1

RS_t 053 | 0,54 |-0,18 | 042 |-0,03 | 0,33 1

P_aa 0,08 |-0,03 | -0,03 | 0,04 | 0,52 | 0,08 | 0,08 1

T aa 0,21 | 0,35 |-0,10 | 0,31 |-0,92 | 051 | 0,03 | 0,44 1

LN (PD) 048 | 0,59 |-0,08 |-0,78 | 0,33 |-0,30 | 0,64 |-0,11 | 0,31 1

HpHMeanne. bonee TemMHBIM OBCTOM BBIJCJIICHBI BBICOKHMEC 3HAYCHHA TCCHOTBLI CBA3U MCKIY
HE3aBUCUMBIMH NIEPEMEHHBIMH, MCHEC TCMHBIM — YMCPCHHBIC.

Knumarnueckass nepemeHHas Ttemmeparypbl (T_aa) CHIBHO KOppEIupyer ¢
mupotoit (C_X) u B cimydae OTCYTCTBHS JaHHBIX B OOJIBIINX IO 00BbEMY BBIOOpKax
MOKET ObITh 3aMEHEHa Mociennen. [Ipyras kmuMaTuyeckasi mepeMeHHasi — OCaKU 3a
roa (P_aa) — ¢ toii e mmporoit (C_X) KoppenupyeT YMEPEHHO.

CunbHO KOppenupytoT Jiorapudmel miomanau teppuropun (LN (S)) u motHOCTH
nacenerus (LN (PD)). Ucnonbs3oBanue mocieaHeli MOKET ObITh IPEAMOYTUTEIIbHEE,
MOCKOJIBKY OHa SBJISIETCS YacTHBIM OT JBYX TMoOKa3arened, 00a U3 KOTOPBIX
CPaBHMUTEJIBLHO MEIJICHHO MEHSAIOTCS BO BpemeHu. Kpome Toro, miomans yesaa
npeCcTaBsieT co00l MPOAYKT aJAMHUHUCTPATUBHOTO pACIPENETCHHs] BIIACTHBIX
MTOJTHOMOYHH, OPOPMJICHHBIM B BHJIC TPAHUII, KOTOPHIC MEHSJIUCH JTUCKPETHO M Ha
MOMEHT TIEPENHCH MOTJIM HE OTpaKaTh WX ONTHMAJIBLHOTO pACIpEIEICHUsS, B TO
BpeMs KaK YHWCJICHHOCTh HACEJICHHWS MEHSIETCS HENPEepPhIBHO, B HANPABICHUH K
ONITUMAJIFHOMY Pa3MEIICHHIO.

Koadpunmentsr xoppensuuu Bbie 0,5 HabmomaroTcs Mexay Jjorapudmamu
ypoBust ypOanuzamuu (LN (U_Sh)), mmornoctn Hacenenuss (LN (PD)) wu
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Pa3BUTOCTBIO JKeJIe3HOAOpoxkHON wuH(ppacTpykrypel (RS_t). B cBs3u ¢ stum
NpeaIOoYTUTENIbHEE BKITI0YATh UX B PEIPECCUU MOMIEPEMEHHO, HO HE Cpasy.

Ha wmanoii e6vibopxe Temmeparypa 3HAYMMO U TOJOXHUTEIBHO CBsS3aHa C
IPaMOTHOCTBIO: YPOBEHb T'PAaMOTHOCTH BbIIIE B Oosiee Temibix MmecTax. OObem
ocagkoB He3HaunM. [Ipum 3ToM OOBSCHSAIOMIAA CHOCOOHOCTh TakOM MOJAETH
(HopmupoBaHHbIi R*= 0,0474) oueHb HU3KASL

[Tocme wWCKIOYEHWS  HE3HAYMMBIX  TIEPEMEHHBIX  MOJENb,  OO0Iamaromas
HAWTYYITUM Ka9eCTBOM, IMEET BU/I:

LN(L)=A+a-RS_t+pB-LN(NGC_pc)+e. (1)

B Tabi1. 2 npuBoasTCcs o1eHKH napaMeTpoB Mojenu (1).

Tabnuya 2

PerpeccrnonHblii aHAIM3 HA MaJ10il BBIOOpPKe: 3aBUCHMOCTD YPOBHSI TPAMOTHOCTH
0T (pM3UKO-TeorpauIecKuX, IKOHOMHUKO-TeorpaguuecKux KOJIu4ecTBeHHbIX (PaKTOPOB

Perpeccronnas cratucTuka
MHO)KGC;BGHHI)H/I 0,5951
R-kBagpar 0,3541
HopmupoBannslii 0,3311
R-kBagpar
CrangapTHas 0,2681
omunoKa
Hab6mronenust 59
JlucniepCUOHHBIN aHAIU3
df F 3HaunmMocTh F
Perpeccus 2 15,35345 4 83E-06
OcTatok 56
Hroro 58
Koapduuuentsr | CrangapTHas ommodka t-cratucTrka P-3nauenue
Y-nepecedcHue 3,5067 0,1118 31,3708 3,22E-37
RS t 0,0101 0,0023 4,3780 5,29E-05
LN (NGC_pc) -0,0916 0,0361 —2,5362 0,014024

IIpumeuanue. I[lonyxupHelM MmpUPTOM BbIIEIEH Haubojiee BaXHBIM  IOKa3aTelb
O0BSACHSIONIEH CTOCOOHOCTH MHOKECTBEHHOM perpeccu — HOpMUPOBaHHBIN R-KkBaapar.

OcHOBHOI1 UTOTr aHanM3a Ha Majou BeIOOpKE (59 ye3/10B) 3aKiI04aeTcsi B TOM, YTO
3HaYUMBIMU OKa3bIBAIOTCA SKOHOMHUKO-Teorpaduueckre moKazareim, B TO BpeMsl Kak
¢usuko-reorpauyecKkue OCTAIOTCS HE3HAUYUMBIMHM. Takke Mbl BUAUM, UTO
YBEIIMYCHUE  MPOJOJDKUTEIBHOCTH  (DYHKIIMOHUPOBAHUSA  JKEJIE3HOIOPOKHOTO
TpPaHCIIOPTAa CBS3aHO C TIOBBIIICHHEM YpPOBHS TpaMOTHOCTH. B To ke Bpems,
CEJIbCKOXO3SIMCTBEHHAs] ClIeMaIu3alisl SKOHOMHUKM Yye3/la Ha MPOU3BOJICTBE
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3€pHOBBIX CBSI3aHA C MOHM)KCHHBIM YPOBHEM TPAMOTHOCTH (KakK OBLIO OTMEYEHO B
JUTEpAType Ha MaTepuaje 3araHbIX CTPaH).

Ha cpeouneti e6vibopke Oblla TIOCTpOCHA Jpyras KOPPEISIMOHHAsS MaTpulla
KOJINYECTBEHHBIX MEPEMEHHBIX (CM. Ta0I. 3).

Tabnuya 3

Koppeassuuonnas marpuna ko3gpduunenton [lnpcona mexay Kojam4yecTBEHHbIMHU
nepeMeHHBIMH Ha Cpe/iHeil BbIOOpKe

LN
LN (L) [N (U_Sh) e poy | NGO | CX CY RSt |LN(PD)
LN (L) 1
LN (U sh)| 0,47 1
LN
(NGC poy| 016 | 023 1
LN() | 008 | -013 0,11 1
C X 031 | 015 021 | 0,07 1
CY 0,35 | -0,26 0,09 037 | 017 1
RS_t 0,26 0,48 0,14 | 006 | 000 | -0,15 1
LN(PD) | 0,04 | 027 0,16 |066] 041 | 026 | 0026 1

HpHMeanne. bonee TeMHBIM OBCTOM BbBIJACJICHBI BBICOKHMEC 3HAYCHHA TCCHOTHI CBA3U MCKIY
HE3aBUCUMBIMHA NIEPEMCHHBIMH, MCHCC TCMHBIM — YMCPCHHBIC.

Kak u B manou evibopke, NydlIUM TNPEAUKTOPOM T'PAMOTHOCTH BBICTYHAET
7075 TOopoAckoro HaceieHus. OJHAKO B cpedHell GvlOOpKe KoJeOaHUs €€
jgorapudma OOBACHAIOT TOJIbKO 22 % KoneOaHui Jorapupma 10U T'PaMOTHBIX
(R* = 0,47° =~ 0,22). Cpean HesaBucumbx dTa mepemensas (LN (S)) cuiibHO
Koppenupyet ¢ wioTHOcThio HaceneHus (LN (PD)), onnako ymepeHHast KOppesius
MOCIIEAHEH C Pa3BUTOCTHIO HKEIE3HOAOPOKHON HHPpacTpyKTyphl (RS_t) ctaHOBHTCA
11200, YTO TIO3BOJISIET BKIIOYATh 00€ EPEMEHHbIE B OJIHY PETPECCHIO.

Ha cpeoneri vibopre, kak u B cilydae ¢ MaJiod, B MEPBYIO OYepeab CTPOUIIACH
perpeccus C BKJIIOYEHUEM TOJIBKO (PaKTOPOB MPUPOAHOM cpeabl. B Hel
reorpauyeckue KOOpAUHATHI MPUMEPHO Ha 26 % OOBICHSIOT pa3iuyusl B YpPOBHE
rPaMOTHOCTH MeXay pernoHamu Esponernckon Poccuu. Ilpuuem ecnu npu
IBIDKEHUM C 3amaja Ha BOCTOK YPOBEHb TIPAMOTHOCTH MMEN TEHACHIMIO
IIOHM)KAThCS, TO B HAIIPABJIEHUMU C FOTa HA CEBEP OH MMEJN TEHACHIIMIO BO3pPACTaTh.
D10 HarIsAAHO IeMoHCcTpupyeT puc. I11.

[locne wuckiIOUEHHS  HE3HAYMMBIX TEPEMEHHBIX  MOJElb, OOJajaronas
HaWJIy4lIMM KauyeCTBOM, IPUHUMAET CIAEAYFOIIHNIA BUI:

LN(L)=A+0a-C_X +B-C_Y +y-RS_t+1-geo_posit_5+e. ()

OreHkH ee mapaMeTpoB MPUBEICHBI B Ta0II. 4.
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Tabnuya 4

PerpeccuoHHbIN aHAIN3 HA CPeJHel BHIOOPKE: HA00P 3HAYUMbIX KOJIUYECTBEHHBIX U
CTPYKTYPHBIX ()AKTOPOB YPOBHSI TPAMOTHOCTH

Perpeccuonnas crarucruka
MHO)KGC;BGHHLIH 0,6116
R-kBagpar 0,3741
HopmupoBanHbIii 0,3681
R-kBagpar
CranpaprtHas 0,3579
olInoKa
HaoOmronenns 421
JlucriepcuOHHBIN aHAIN3
df F 3uauumocts F
Perpeccus 4 62,15997378 3,72E-41
OcraTtok 416
Hroro 420
Koaddumumenter | CranmaptHas ommOka t-cratuctuka | P-3HaucHue
Y-niepeceucHue 1,1093 0,2762 40163 0,0001
C X -0,0205 0,0023 -9,0285 0,0000
CY 0,0530 0,0051 10,3312 0,0000
RS t 0,0071 0,0013 5,3077 0,0000
geo_posit=5 0,7402 0,1108 6,6797 0,0000
IIpumeuanue. IlomyxxupHeiM mpudTOM BbIACIEH HauboJee BaXXHBI  IOKa3aTellb

OOBSACHSIOLIEH CTOCOOHOCTH MHOKECTBEHHOM perpeccuu — HOpMUPOBaHHBIN R-KkBaapar.

JloGaBnenne Kk  Mojenu  (akTtopa  UIMTENBHOCTH  (YHKUHOHUPOBAHUS
KEJIE3HOJOPOKHON MH(PPACTPYKTYpbl MOBBIIIAET €€ 0OBICHSAIOIIYI0 CIOCOOHOCTh C
26 1o 30 %. YBenuueHue AaHHOTO MOKa3aTess Ha | roa mpu yCIOBHO OJMHAKOBBIX
reorpau4ecKux KOOpPJMHATAX BEAET K MOBBIIICHUIO HATYypaJlbHOTO Jorapudpma
YPOBHSI TPaMOTHOCTH HaceyneHus B ycioBHOM ye3ne Ha 00,0071, T.e. ypoBHS
rpamMoTHOCTH — Ha 1,01 MpOIEHTHBIX MYHKTOB (Jajee — I1.11.) (e = 0 720007,

Bxomtouenue xotst Obl OJTHOM 3HAUUMOW CTPYKTYPHOW MEPEMEHHON B MOjeIb (2)
MOBBIMIAET e OOBAcCHsIoNy0 crnocobnocts ¢ 30 o 37 %. B nmanHOM ciydae
nepeMeHHast §eo_pPosit = 5 BeIpaxkaeT KaTeropuio «MOPCKOe Mo0epexnbey. SHaUCHHE
COOTBETCTBYIOILIETO KO3(P(PUIMEHTAa PErpeccCud HHTEPIPETUPYETCS CIEAYIOLUM
oOpa3oM: B ye3lax Ha MOPCKOM IOOepexbe, NpU BCEX IMPOUYUX PABHBIX,
HaTypalbHBIN JorapudM ypoBHs rpamoTHOcTH Ha (,7402 BbIIIE 1O CPABHEHUIO C CO
3HAYEHUEM JaHHOTO MOKa3aTessl B ye3/lax B PEYHBbIX JOJMHAX (pedyHasl JOJIMHA
MpUHATA B KadecTBe ©0a3bl CpaBHEHUS KaK KOHTPOJbHAs  KaTeropusi).
COOTBETCTBEHHO, YPOBEHb TPAMOTHOCTH HACEJEHUsT B Yye3JaX Ha MOPCKOM
nobepexxbe Bemmre Ha 2,10 mi. (=e”%% = 2,7207%%) 4em B ye3gax B PEUYHBIX
JOJIMHAX.
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OTAenbHOr0 PAcCMOTPEHUST 3aCIYKUBAET MOJENb XapaKTEPUCTUK IOYBEHHOIO
nokposa (cm. puc. I17) kak ¢pakropoB ypoBHs rpamoTHOCTH. C uX A00aBIECHUEM K
3HAUYUMBIM KOJIMYECTBEHHBIM TIEPEMEHHBIM Mojenu (2), ee oObsICHSIOMmAs
CHOCOOHOCTh pagukaibHO nogHumaercs ¢ 30 mo 60 %, HecMOTpsl Ha ycedeHue
BbIOOPKH (379 ye3noB npoTuB 421 B oHOM cpeniHeil). Pe3ynbTarsl perpecCHOHHOTO
aHajiM3a C ydYacTUeM CTPYKTYpHOM TMEpPEMEHHOM TMOYBEHHOIO  IOKPOBA,
KOJAMPOBAHHOW B KOMIUIEKC MEPEMEHHbIX C OWHapHbIMM 3HaydeHusMu 1 u O,
npe/icTaBlIeHbI B Ta0I. 5.

Tabnuya 5

Pe3yJibTaThl perpecCHOHHOT0 AHAJIN3a Ha CPe/IHell BHIOOPKeE ¢ yceueHHeM:
HA00P 3HAYNMMBIX KOJIHYECTBEHHBIX MePeMEHHBIX H CTPYKTYPHOIi epeMeHHO|
XPaKTePUCTHKH MOYBEHHOT0 MOKPOBA KaK (pAKTOPOB YPOBHSI TPAMOTHOCTH

PerpeccronHas cratucTuka
MHO)K@C;B@HHBII/I 0,7876
R-xBampar 0,6203
HopmupoBanusii 0,6046
R-kBaapar
CrannaptHas 0,2857
omnoOKa
HaOmronenus 379
JlucnepCuOHHBIN aHAIU3
df F 3naunmocts F
Perpeccus 15 39,53289687 6,31E-67
Ocrartok 363
Htoro 378
Koadpdumnmentsr | CrannmaprHas ommOka t-cratuctuka | P-3nauenue
Y-niepecedcHme -0,1449 0,4589 —0,3156 0,7525
CENTROID_X -0,0299 0,0036 -8,2480 0,0000
CENTROID_Y 0,0830 0,0094 8,8178 0,0000
RS t 0,0073 0,0012 6,1987 0,0000
Soil =2 0,5077 0,0900 5,6390 0,0000
Soil =4 0,8220 0,1458 5,6396 0,0000
Soil =5 0,2678 0,0756 3,5402 0,0005
Soil =7 -0,4889 0,1194 -4,0933 0,0001
Soil =8 -0,3276 0,0657 -4,9876 0,0000
Soil =9 -0,2309 0,0864 -2,6739 0,0078
Soil =10 -0,1418 0,0824 -1,7223 0,0859
Soil =12 -0,8172 0,3141 -2,6018 0,0097
Soil =13 1,0102 0,2257 4,4750 0,0000

IIpumeuanue. I[lonyxupHeiM wmpUPTOM BbIIEIEH Haubojiee BaXHBIM  IOKa3aTelb
OOBSACHSIOLIEH CTOCOOHOCTH MHOKECTBEHHOM perpeccu — HOpMUPOBaHHBIN R-KBaapar.
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Kak BumHO 13 Tabi. 5, OOJBUIMHCTBO KaTErOpPHil MOUYBEHHOTO MOKPOBA OKA3aJIUCh
CTaTHUCTUYECKU 3HAUMMO CBSI3aHbBI C YPOBHEM I'PAaMOTHOCTH HACEJIEHUS YE3/10B.

B oaHMX 3HaYMMBIX KaTErOpUAX YPOBEHb IPAMOTHOCTH, IIPU BCEX MPOUYUX PABHBIX,
CKJIOHEH OBITh HM>KE [0 CPAaBHEHMIO C KOHTPOJIbHOW Kareropueil 6 (HeuepHoszeMHas
MaJIOIIOAOPOIHAsd 00nacTh). MakcumanbHasi OTpULIATENIbHAA pa3HUIA OTMEYEHA C
karteropuel 12 (Kpaiinuii CeBep, CIUIOIIHBIE Jieca, OTPaHUYEHHOE ILIOJIOPOANE
nouBbl). Takum 00pa3om, B ye3ax ¢ SKCTPEMAIBbHO HU3KUM Kaue€CTBOM ITOYBEHHOI'O
IOKpOBa MPEMSATCTBUS ISl HAKOIUICHUS YEJIOBEYECKOTO KaluTajla OKa3bIBAIOTCS
0osee cepbe3HbIMU. Peub uaer 00 ye3max ApXaHTelbCKOW T'yOepHHMH, OTIEIIbHBIX
ye3aax Bomnoroackoit u Ononenkoi ryoepuuit u ogaom yesnae [lepmckoii ryGepHun.

B napyrux 3HauMMBIX KaTE€ropusix ypOBEHb TI'PAMOTHOCTH, INpPH BCEX MPOYMX
paBHBIX, HMMEET TEHACHLHUIO OBbITh BBIIIE 110 CPaBHEHUIO C KOHTPOJIbHOM
KaTteropuei 6.

VYKpynHEHHBIM 3Tam 2 3aKkiiovalicds B aHalu3e (PAKTOPOB IOCEIEHYECKOTO
oucnapumema «2opoo/cenoy. Ilocne MOIIAroBOro MCKIIOYEHUS HE3HAYMMBIX
KOJIMYECTBEHHBIX IEPEMEHHBIX M OTOOpa 3HAYUMBIX KOAMPOBOK CTPYKTYPHBIX
IIEPEMEHHBIX MOJIEIIb IPUHUMAET CIEAYIOIIUN BUL:

LN(SG)=A+a-LN(L)+4-C_X+y-CY +n-LN(NGC_pc)+
w-RS t+o-river bank 2+e. (3)

OrneHku ee napaMeTpoB NPUBEIEHBI B Ta0II. 6.

B coBokynHocTH 1sATh (AakTOpoB Mojaenu oOBACHAOT 69 % Bapuanuu
JUCHAPUTETA B YPOBHE I'PAaMOTHOCTH MEXAY T'OPOJCKHUM U CEIIBCKUM HAaCEJICHUEM
ye3noB EBponeiickoii Poccuun. [TomumMo cOOCTBEHHO ypOBHSI TPaMOTHOCTH, 3HAYHMBbI
o0e reorpaduyeckue KOOPAMHATBHI, a TAKXKE JKEJIE3HOJOPOKHAsI TpPAHCIOPTHAs
uHppacTpyKTypa MU OTpacieBasl clieluanu3alus SKOHOMHMKHM ye3na. [lucmapurer
«ropoji/ceno» CHUXKAeTcs MpU JBMKEHHM C 3alaja Ha BOCTOK M BO3pacTaeT IpH
JBUWKEHUU C IOra Ha ceBep. TakKe JaHHBIM JUCHAPUTET CKIOHEH MOHUXKAThCS MpU
YCUJIEHUH arpapHO-3€pHOBOI CHelMaIn3aluu ye3aa.

JloOaBiieHne JMIIb OJHOW CTPYKTYPHOM NEPEMEHHOW IOYTH HE YBEIMYMIIO
oOBscCHsIONIYI0 crnocoOHocTh Monenu  (3). Koabdumment npu crpykTypHOI
nepeMeHHO# river_bank = 2 mokaspIBacT, 4TO ye3[bl B 30HE MOWMEHHOTO Oepera,
MpU BCEX IMPOYUX PABHBIX, CKIOHHBI HMMETh AUCHAPUTET T'PAMOTHOCTU HUKE
npumepro Ha 1,11 mynkra (=e”'%* ~ 2,72%'%%%) 10 cpaBrenmio ¢ KoHTpOIBHO!
KaTeropueu (Ipu OTCyTCTBUU BBIPAKEHHOI'O XapaKTEpa aCHMMETPUN MECTHOCTH).
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Tabauya 6
3aBUCHMOCTD JUCIIAPUTETA B YeJIOBEYECKOM KanuTaJje (ropoja/ceno):
HA00p 3HAYUMBIX KOJIHYECTBEHHBIX U CTPYKTYPHBIX NepeMeHHbIX
Perpeccuonnas craructuka
MHuoxecTBeHHBIA R 0,8333
R-kBagpar 0,6944
Hopmuposanusii 0,6900
R-kBagpar
CrannmapTHas omuoOKa 0,2095
Habmronenus 421
JlucriepcMOHHBIN aHaIu3
df F 3HaunmocTts F
Perpeccust 6 156,80685 | 2,7571E-103
Ocrarok 414
Hroro 420
Koaddunmentor CrannmapTHas omuoKka t-cratuctuka |P-3HaucHUME
Y-nepecedcHue 2,4666 0,1886 13,0773 0,0000
LN (L) —-0,7760 0,0273 —28,4455 0,0000
CX 0,0197 0,0034 5,8601 0,0000
Cy —-0,0029 0,0015 —2,0087 0,0452
LN (NGC_pc) —-0,0339 0,0202 -1,6792 0,0939
RS t 0,0044 0,0008 5,4787 0,0000
river_bank = 2 -0,1039 0,0429 -2,4186 0,0160

IIpumeuanue. I[lonyxupHelM mpUPTOM BbIIEIEH Haubojiee BaXKHBIM  IOKa3aTelb
00BSICHAIOLIEH CTOCOOHOCTH MHOXKECTBEHHOI perpeccuy — HOpMUpPOBaHHBINA R-kBaapar.

Kak u B cnydae ¢ aHanu3oM (DakTOpOB YpOBHS IPaMOTHOCTH, OCTAHOBHMCS Ha
MOYBEHHOM mokpoBe (cM. puc. II7), He Bce KaTeropur KOTOPOTO OKa3aIUCh
CTaTUCTUYECKM 3HAUYMMbIMU. OJHAKO, KaK M B Cllydae C JIPYTMMH CTPYKTYpPHBIMH
NEPEMEHHBIMH, WX BKJIIOYEHHE B MOJIENb MOYTH HE YBEJIUYWIIO €€ OOBACHSAIOIIYIO
cnocoOHocTh. Kpome TOro, craiiv He3HAUMMBIMHM Teorpauueckue KOOpIUHATHI U
YUCTBIA COOp 3€pPHOBBIX Ha YLy HacesleHHs. Pe3ynbTaThl perpecCHOHHOrO aHaau3a
C YYaCTHEM XapaKTEPUCTHUK TOYBEHHOI'O MOKPOBA MPEICTABIEHBI B Ta0. 7.
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Tabnuya 7

3aBUCHMOCTD JUCIIAPUTETA B YeJIOBEYECKOM KanuTase (ropoja/cesio):
HA0OP 3HAYMMBIX KOJIUYECTBEHHBIX NePeMEHHBIX U CTPYKTYPHO# MepeMeHHOoI
XapPaKTePUCTUKHU MOYBEHHOT0 MOKPOBa

PCFPCCCI/IOHHaSI CTaTUCTHKA

MHoxecTBeHHBIN R 0,8384
R-kBagpar 0,7029
Hopmuposanusii 0,6915
R-kBagpar
CrangapTtHas 0,2075
ommnoKa
Hab6nronenus 379
JlnucriepcHOHHBIN aHAU3
df F 3Haunmocth F
Perpeccus 14 61,51979 7,98E-87
OcraTtok 364
Hroro 378
Koaddurmentor Crannaprias t-ctaTuctuka P-3HaueHme
omuoKa
Y-niepeceucHue 3,0852 0,1164 26,5128 0,0000
LN (L) —-0,6847 0,0340 -20,1228 0,0000
RS t 0,0047 0,0009 5,2931 0,0000
Soil=1 -0,1299 0,0351 -3,7041 0,0002
Soil =2 -0,2086 0,0468 —4,4550 0,0000
Soil=4 -0,2581 0,0839 -3,0773 0,0022
Soil =5 -0,1090 0,0478 -2,2810 0,0231
Soil=8 0,0893 0,0460 1,9405 0,0531

IIpumeuanue. [lonyxupHbeiM mprudTOM BbIIETIEH HanOoJIee BaXKHBIN OKA3aTeNlb 00bICHAIOIMEN
CIOCOOHOCTH MHOKECTBEHHOM perpeccuu — HOpMUPOBaHHBIN R-KkBajparT.

Ha mocnentem yKpymHEHHOM 3Tare 3 MPOBOIMIICS aHAIN3 (PaKTOPOB F€HAECPHOTO
oucnapumema  (myosrcuunvtlocenwunot).  Tlocae  MOMIAroBOr0  HMCKIIOYCHUS
HE3HAYMMBIX KOJHYECTBEHHBIX IIEPEMEHHBIX M OTOOpa 3HAYMMBIX KOIMPOBOK
CTPYKTYPHBIX IIEPEMEHHBIX MOJIEC/Ib PUHUMAET CJICIYIOIMA BHI:

LN(GG)=A+a-LN(L)+n-LN(NGC_pc)+pu-river_bank 1+
+@ - geo_posit_5+w-gidro_2 +e.

(4)

OueHku ee nmapaMeTpoB MPUBEIEHBI B Ta0I. 8.
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Tabnuya 8

3aBHCUMOCTD JUCIAPUTETA B YeJI0BEYECKOM KanuTaje (MyKUMHbI/"KeHIIUHbI):
HA0Op 3HAYUMBIX KOJTUYECTBEHHBIX U CTPYKTYPHBIX IlepeMeHHbIX

Perpeccuonnas craructuka
MHuoxecTBeHHBIA R 0,7698
R-kBagpar 0,5926
Hopmuposannsii 0,5877
R-kBagpar
CrangapTtHas 0,3305
omuoKa
HaGmonenus 421
JvcniepcMOHHBIN aHaIu3
df F 3naynMocTh F
Perpeccus 5 120,7278 | 1,25271E-78
Ocratoxk 415
Uroro 420
KoaddurmenTs! CrannapTHas omuoka t-cratuctuka | P-3Hauenue
Y-niepeceucHue 3,8052 0,1667 22,8284 0,0000
LN (L) -0,8182 0,0385 —21,2727 0,0000
LN (NGC_pc) 0,0676 0,0315 2,1461 0,0324
river_bank =1 —0,0988 0,0330 —2,9944 0,0029
geo_posit =5 —0,2409 0,1068 —2,2562 0,0246
gidro=2 —0,0750 0,0453 -1,6539 0,0989

IIpumeuanue. IlomyxupHbsiM mpudTOM BBIAENEH Haumbonee BaXHBI  IOKa3arenb
00BSICHAIOLIEH CTOCOOHOCTH MHOXKECTBEHHOI perpeccuy — HOpMUpPOBaHHBIN R-kBaapar.

O6e reorpaduueckue KOOpAMHATHI OKa3ajauch He3HAaYMMbIMU. J[oOaBlieHHE Tpex
CTPYKTYPHBIX TIEPEMEHHBIX JIUIITh HEMHOTO TMOBBICHIIO OOBSICHSIONIYIO CITIOCOOHOCTH
mogen. OTpHUIATeNIbHBIA 3HAK KOX(pQUIMEeHTa NpHU TepeMeHHou river_bank = 1
CBUJICTEIICTBYET, YTO T€HICPHBIN AUCIIAPUTET, IPU MPOUYNX PABHBIX, HIDKE B 30HAX
KOPEHHOTro Oepera mo CpaBHEHHIO C TE€MH, B KOTOPBIX HE BBIPAXKEH XapakTep
ACHMMETPUN MECTHOCTH. AHAJIOTMYHO, TCHJEPHBIA TUCTAPUTET HUKE HAa MOPCKOM
noOepexbe (geo_posit = 5) mo cpaBHEHHIO C PEYHOW JOJUHOW; BO BTOPOM MOIYJIC
10 BO3pPACTaHMIO TNIOTHOCTH 110 CPaBHEHHIO ¢ TIepBhIM (gidro = 2).

Kak u B ciyuae ¢ aHann3om (akTOpOB YpOBHS IPAaMOTHOCTU U TOCEJIEHYECKOTO
IHMCTIAPUTETa, OCTAHOBUMCS OTIEIBHO HAa XapaKTEPUCTHKAX IMOYBEHHOT'O IMOKPOBA
(cm. puc. II7), koTopble OKa3aldMCh CTATUCTUYECKH 3HAYUMBIMU. Pe3ynbTarhbl
PErpecCUOHHOIO  aHajiu3a C  y4yacTUEeM JOTOM  CTPYKTYPHOM  II€PEMEHHOM
Mpe/ICTaBICHbI B TA0II. 9.
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Tabruya 9

3aBHCHUMOCTD JUCIIAPUTETA B YeJI0BEYECKOM KanuTaje (MyKUMHbI/KeHIINHbI):
HA0OP 3HAYMMBIX KOJIUYECTBEHHBIX NePeMEHHBIX U CTPYKTYPHO# MepeMeHHOoI
XapPaKTePUCTUKHU MOYBEHHOT0 MOKPOBa

Perpeccrnonnas
CTAaTHCTHKA
MHoxecTBeHHBIN R 0,8423
R-xBagpat 0,7095
HopmupoBannsrii R- 0,6983
KBaJIpaT
CrannaptHas 0,2881
ommmoKa
Habmonenus 379
JncnepcuoHHbII
aHaJn3
of = 3Ha‘{I/IFMOCTL
Perpeccus 14 63,50558 1,42E-88
Ocrartok 364
Hroro 378
Koaddumuenter | CranmaptHas ommOka t-cratuctuka |P-3naueHue
Y-niepecevucHue 3,9691 0,1809 21,9350 0,0000
LN (S) —-0,8029 0,0449 -17,8840 0,0000
LN (NGC_pc) 0,0609 0,0333 1,8253 0,0688
Soil =1 -0,2034 0,0507 —4,0146 0,0001
Soil =2 —-0,3664 0,0674 -5,4393 0,0000
Soil =3 —0,5816 0,1109 —5,2448 0,0000
Soil =4 -0,4269 0,1184 -3,6060 0,0004
Soil =5 —0,5386 0,0656 -8,2113 0,0000
Soil =7 —-0,6249 0,1179 -5,3014 0,0000
Soil =8 -0,2771 0,0641 —4,3237 0,0000
Soil=9 -0,2111 0,0727 —2,9020 0,0039
Soil =10 —-0,1438 0,0807 -1,7830 0,0754
Soil =11 -0,5369 0,1108 -4,8441 0,0000
Soil =13 -0,6771 0,2078 -3,2577 0,0012

IIpumeuanue. [lonyxupHbeiM mpudTOM BbIIETIEH HanOoJIee BaXKHBIN MOKAa3aTeNlb 00bICHAIOIMEN
CMOCOOHOCTH MHOKECTBEHHOM perpeccu — HOpMUPOBAaHHBIN R-KBajparT.

OObscHsIOMAs CIOCOOHOCTh MOJENH TOcie A00aBJIE€HUs AAHHOW CTPYKTYpPHOM
nepemeHHoil Bo3pactaeT ¢ 58 1o 70 %. Iloutu Bce kateropuu mous (kpome 12)
3HAYMMO OTPHULATENBHO CBSA3aHbl C TEHIEPHBIM JHCIAPUTETOM OTHOCHTEIIBHO
KOHTPOJIBHOM KaTeropuu 6.

Takum 00pa3om, MocereH4YeCKUud AUCHapuTeT B OOJNbIIEH CTENEHU OOBSICHIETCS
KOJIMYECTBEHHBIMH [EPEMEHHBIMU (M3 KOTOPBIX K  (QU3KMKO-reorpaduyecKkum
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OTHOCATCS IIUPOTA U JOJITOTA), TCHIEPHBINA — CTPYKTYPHBIMH (M3 KOTOPBIX K (PU3HUKO-
reorpaUuecKUuM OTHOCSITCS HaXOXKJIEHHE B 30HE KOPEHHOTO Oepera, MOpPCKOTO
noOepekbsi, BO BTOPOM MOJYJIC€ TIO BO3PACTAHUIO TUIOTHOCTH BOJHBIX ITOTOKOB M
(GIIOBHAIBHBIX HEPOBHOCTEH, a Takke OOJBIMMHCTBO KAaTETOPUNA TIOYBEHHOTO
MIOKPOBA).

3akioueHue

C npocTpaHCTBEHHBIM pacmpejiesieHueM (o ye3jaam) HakorieHHoro B Poccun k
1897 r. ypOBHS 4YEIOBEUYECKOTO KaIlUTaNla, NPOKCU-UHIWKATOPOM KOTOPOro B
JAHHOM  CJIy4a€ BBICTYNAeT JOJS JJIEMEHTapHO T'PAMOTHOIO  HACEJIeHHS,
cratuctTuiecku 3HauuMo (p < 0,1) cBsi3aH psll CYHIECTBEHHBIX (PAKTOPOB MPUPOTHON
Cpenbl:

— mupoTa (CHUIBHO KOPPETUPYET C TEMIIEpATypoll BO3JyXa WU YMEPEHHO C
00BEMOM OCAIKOB);

— jpoarota (YMEpEHHO KOppeIUpyeT ¢ TEMIIEpaTypoil BO3yxa);

— MOpPCKOE I00EepeKbe OTHOCUTEILHO PEUYHOM J10JIMHBI,

—  OOJIBIIMHCTBO KaTETOPUIA MOYBEHHOTO TTOKPOBA.

Pan cyniecTBeHHBIX (PAKTOpPOB MNPUPOIHOM CpEAbl TAKKE 3HAUMMO CBSI3aH C
MOCEJICHYECKUM JUCHApPUTETOM YPOBHSI 4YEJIOBEUECKOro KamuTaia (B paspese
«ropoj/cenoy), HaKoIIeHHOTo K 1897 r.:

— 00e KoopauHAaThI (IIMPOTa U I0JIT0TA);

— HaxXO0XJEHHE B 30HE NOWMEHHOro Oepera (OTHOCHTEIBHO HEBBIPAXKEHHOIO
XapaKTepa aCUMMETPUU MECTHOCTH);

— HEKOTOPBIE XapaKTEPUCTUKU TOYBEHHOT'O MOKPOBA.

B wmenbmeit crenenu ¢GakTophl MPUPOIHON CpeAbl CBSI3aHBI C TEHIEPHBIM
JUCIIAPUTETOM YEJIOBEUECKOTo KamuTana. M3 HMX 3HAauYuMbl TOJIBKO CTPYKTYPHBIE
NEepEMEHHBIE, BIPAXKEHHBIE B CIAEAYIOIINUX KaTErOpUsX:

— HaXO0XXJIEHHE B 30HE KOpPEHHOro Oepera (OTHOCHUTEIBLHO HEBBIPAKEHHOIO
XapaKTepa aCUMMETPUU MECTHOCTH);

—  pacrnosokeHHe Ha MOPCKOM Mo0epekbe (OTHOCUTENBHO PEYHON JOJTUHBI);

— YpOBEHb IUJIOTHOCTHM BOJIHBIX TIOTOKOB M (mtoBuanbHBIX (QopM penbeda
(BTOpOI MO BO3pAaCTaHUIO MOJIYJIb);

— TIOYBEHHBIN MOKPOB (B OOJIBIIIMHCTBE KATErOPHUA).

B o0oux aumcmaputeTrax OCHOBHBIM MPOTHOCTUYECKUM IapaMETPOM BBICTYIAET
oOmuii  ypoBeHb TPaMOTHOCTH. Takke 3HAYUMBI (HAKTOPBI, YUUTHIBAIOIIUE
TEXHOJOTUYECKUN YPOBEHb U HMHCTUTYLIHOHAIIBHYIO CPENY:

— YHUCThIM cOOp 3EpHOBBIX Ha Jylly HaceleHus (B OOJbIIEH CTEeNeHu B
T€H/IEPHOM);

— YpOBEHb Ppa3BUTHSA  KEJIE3HOJOPOKHON  HMHPPACTPYKTYphl  (TOJBKO B
MOCEJICHYECKOM ).
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[.B. Judenko, E.C. INpuwuH. MpupoaHo-reorpacmyeckas cpeaa kak haktop HakonneHus

M NccnenosaHus
Yenoseyeckoro kanutana B EBponerickon Poccun (koHew XIX B.)

[IpoBeneHHOE HCCIIEIOBAaHUE MOAKPEIUISIET KOJIMYECTBEHHBIMH apryMeHTaMHu
TPAAUINIO OOBICHEHHS COLMATbHO-DKOHOMHYECKOTO Pa3BUTHUSL BIUSHUEM TaKUX
dakTOpoB, Kak KIUMAT U JApyrue (usuko-reorpapuyeckue O0COOEHHOCTHU
TeppuTopuii. Ha poccHiICKOM HMCTOPHYECKOM MATEpHUANIE OHO IOKAa3bIBAET, YTO
yKa3aHHble (DAKTOpbl HMMEIM 3HAYEHHWE HE TOJBKO B YCIOBHUSAX MpeoOiIaTaHus
arpapHoii AKOHOMHUKHM, HO W Ha paHHEH cTaaud WHAYCTpUanu3auuu. B
TEOPETUYECKOM AaCIMEKTE TIOJYUYECHHbIE PE3YJIbTaThl MOTYT CIIYXHUTh OTIPAaBHOU
TOYKOM JIJIsl ONIpe/iesieHrs] 3aKOHOMEPHOCTEHN COIMaTIbHO-3KOHOMUYECKOTO Pa3BUTHS
Ha MEPEXOJHBIX HCTOPHYECKUX 3Tanax. lIpuBeaeHHbIE KapTOrpaMMbl MOTYT OBITh
UCIIONIb30BaHbl B HCTOPUKO-TEOrpauiYecKuX ¢  HKOHOMHUKO-TeOrpaduyecKux
UCCJICIOBAHUSX OTACNbHbIX TeppuTopuid. [locTpoeHue 1HMPPOBBIX KapT C
TEMAaTUYECKOW HAarpy3Koil TO3BOJSET U3BJIECUb KapTOMETPUYECKHE I[OKa3aTesn
M3y4yaeMbIX PEruoHOB (TUIOIIAAM, 30HBI KOHTAKTOB, MOP(OJIOTHI0O OOBEKTOB), a
TaK)XK€ YCTAaHOBUTH CBS3b C reorpaduueckumu yciaoBusiMu. [IpencraBienne JaHHBIX
B  (opmare KapTOorpaMMbl  Ja€T  BO3MOMKHOCTb  HPOCIHEOUTh  XapakTep
pacupoCTpaHEHUsl OIPEACIICHHBIX IIOKa3aTejled B IPOCTPAHCTBE M BIIMSHUE
COCEJIHUX PETHOHOB.

Pa3paGoTanHple  CTAaTHCTHMYECKHME  MOJEIM  3aBUCUMOCTH  HAKOIUICHUS
YeJIOBEUECKOro0  KamuTajla OT XapakTepa MNPUPOAHOM Cpelbl  ONUCHIBAIOT
OMIIMPUYECKUE B3aMMOCBSI3M, OJHAKO HE JAIOT IPEJICTABICHHS O JUHAMUKE ITOU
3aBUCHUMOCTH ¥ HE JIOKa3bIBAlOT HAIMYHUE MPUYMHHO-CJIEICTBEHHBIX OTHOILICHUII.
IIpy >TOM MOXKHO YTBEp)KIaTh, YTO HAa PACCMaTPUBAEMOM HCTOPUYECKOM ITalle
TEXHOJIOTMYECKOTO Pa3BUTHUsI 4YeJOBeuecKass JeATEeIbHOCTh HE MOTrja 3HAaYMMO
BIIMSATH HA IPUPOJHO-TeorpaduuecKyro cpey, B TO BpeMs KaK JIFOAW B TOW UM UHOU
CTETNIEHU MOTJIM IPUHUMATh €€ BO BHUMAaHUE MPU BEIOOPE MECT MPOKUBAHUS U BUIOB
nesTenbHOCTH. COOTBETCTBEHHO, 3T MOJENIH HYKIAIOTCS B IIPOBEPKE HA JAHHBIX 32
MHbIE TEPUOJBl M MO JIPYrUM JoKauusMm. B mepByro odepenb paspaboTaHHas U
anpoOupoBaHHas METOAMKA aHAJIN3a MOXKET ObITh PEIUIMIIMPOBAHA HA UCTOPUUYECKUX
naHHbiXx 1o pernoHam Cubupu u JlanmeHero Bocroka. B kawecTtBe apyroro
HalpaBJICHUS WX HCIOJIb30BAaHUS MOXKHO TPEUIOKUTh PACHIMPEHHE Kpyra
3aBUCUMBIX TEPEMEHHBIX, C BKJIIOYEHHWEM KYJIbTYpHBIX Tpamuiuii  (HoJs
npeo0Iaaoniero  BEPOMCIIOBEIaHUs), HWHCTUTYLIMOHAJIILHOM cpenbl  (YpOBEHb
yOMIICTB, KOHUEHTpALMs 3€eMEJIbHON COOCTBEHHOCTH, J0Js1 KPEMOCTHOIO HACENEHUS
o 1861 r.).

B Oonee moapoOHOM paccCMOTPEHUU HYKIAIOTCS TaKK€ MEXAHU3MbI BIUSHUS
OpUpPOIHOM cpenbl Ha (GOPMUPOBAHHME YEJIOBEUECKOIO KamuTajlla M €ro
MPOCTPAHCTBEHHYIO JU(depeHranuio. 3aciyKMBalOT BHUMAaHHUS —CJEAYIOLINE
aCIEeKThI ATOrO BIHUSHHUS:

—  XapakTep CHelUalIn3aluu CENbCKOX035ICTBEHHOTO IPOU3BO/ICTBA;

—  XapakTep J0CTyMa K BOJHBIM TPAHCTIOPTHBIM MY TSIM;
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Nccnenosanus N
YenoBeYeckoro kanutana B Esponeiickoit Poccum (koHew XIX B.)

— XapakTep W  YpOBEHb  PA3BUTHA  JKEJIE3HOJOPOKHOW  TPAaHCIOPTHOM
UHQPACTPYKTYphl, KOTOpasi B MEHBIIEH CTENEHU CBs3aHa C OrPAHUYCHHUSIMU CO
CTOPOHBI IPUPOTHOMN CPEIBI.

Pe3ynbTaThl  MPOBEAEHHOrO  aHaidW3a  [MOATBEPKAAKOT, YTO  MHPHUPOJHO-
KJIMMAaTUYECKHE YCIIOBHS IO-PAa3HOMY BIMSJIM Ha 3€MIIEEMKUE (MPUPOTOEMKHE),
KaluTalOeMKUEe, TPYAOEMKHE U HHTEIUICKTyaJIOEeMKHE BHUIBl XO3SHCTBEHHOMN
JEeSITETHbHOCTH.
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[.B. [Judetko, E.C. INpuwuH. MpupoaHo-reorpadmyeckas cpeaa kak aktop HakonneHus YenoBeveckoro kanurana VicerienoBanins
B EBponeiickoit Poccum (koHel XIX B.)

[Ipunoxxenue

% rpamoTHbIX (M+X)
10-19
20-25

Puc. IT1. YpoBens rpamotHOoCTH B Bo3pacte 20-29 u 4049 net no yesnam EBpornetickoit Poccuu (cpeansist BBIOOpKa)
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[.B. Juderko, E.C. puwuH. MpupogHo-reorpadryeckas cpeaa kak aktop HakonmeHns YenoBeyeckoro kanutana

Vccneposanus N
A B EBponeiickoit Poccun (koHew XIX B.)

AucnapureT B rpamoTHOCTH (ropoa/ceno)
0.5-15
1.5-2

R =
.

“ N 324
.

by x w » » o - - " - w

Puc. I12. ITocenenueckuii TUCTIapUTET B YPOBHE TPAMOTHOCTH BO3pacTHBIX KoropT 20—-29 u 40—49 net no yeznam EBponetickoii Poccun
(cpenusis BBIOOpKA)
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L VccneposaHus
B EBponeiickoit Poccum (koHew XIX B.) A

OucnapureT B rpamoTHOCTH (M/X)
no 2
2-3

Puc. I13. 'enepHbIil TUCIapUTET B YPOBHE TPAMOTHOCTH BO3pacTHBIX KoropT 20-29 u 40—49 net no yeznam EBponeiickoit Poccun
(cpennsist BBIOOpKa)
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Vicerenosanins ‘ [.B. Juderko, E.C. puwuH. MpupogHo-reorpadryeckas cpeaa kak aktop HakonmeHns YenoBeyeckoro kanutana

B EBponeiickoit Poccun (koHew XIX B.)

AONA ropoackoro Hacenewus, %
po7
7-15

o 1525

P 2542

1 I 42-66

B 6o

L L

Puc. I14. Yposens ypbanuzauuu no yeznam EBponeiickoit Poccun (cpeansist BoIOOpKa)
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ccnenoBanus

s

Puc. T1S. [TnoTHOCTH Hacenenus no yezaam EBpomneiickoit Poccuu (cpennsist BeIOOpKa)

L

L

W

MnoTHOCTbL HaceneHus
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NccnenoBanus

Puc. I16. TpancnoptHas HHQpacTpyKTypa, aIMUHUCTPATUBHBIE TPAHULIBI U LIEHTPbI ryoepHuil EBponeiickoit Poccun
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B EBponeiickoit Poccum (koHel XIX B.)

ccnenoBanus

51"

MouBeHHbLIe ycnosusa

- TNecoctenHas nonoca

- YepHosemHas cTenHas nonoca

[ YeprosemHo-cyrnunucTas nousa

| CrenHan HeuepHo3emHas o6nacTs
HeuepHosemHas obnacTb ¢ neperHoem
HeuepHosemHas manonnogopoaHas obnactb

[ MNuHckoe nonecsse, ManonnofopoHas nousa,
neca v 6onota

I Cesepo-Benopycckoe nonecse, 35 % necos,
6onee nnogopoaHa, yem Murckoe Monecse
Hosropoacko-®uHckoe nonecebe, npeobnagaexve
60noT 1 NecoBs, HENNOAOPOAHAA NOYBa

- Bonoroacko-Bsitckoe nonecbe, npeobnagaHune necos,
YMEPEHHOE NNOACPOANE NOYBLI
Ypanbckoe nonecbe, ManonnoapoaHas noysa, 75% necos

- Kpaithuit CeBep, CNnoLWHbIE Neca, orpaH4yeHHoe
nnoaopoane noYsbl

- MogropHas v HaropHble obnactu

Puc. I17. ITouBennslit mokpoB no yezaam EBponeiickoii Poccun (cpeanss BbIOOpKa ¢ yceueHHEM)
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D.V. Didenko, and E.S. Grishin. Natural and Geographical Environment as a Factor of

Research Human Capital Accumulation in European Russia (Late 19t Century)

Introduction

The traditions of explaining the processes of socio-economic development by the
influence of such factors as climate and other physiographic features of territories are
not only widely popular, but they are also confirmed by many empirical studies
based mainly on the evidence of foreign countries. In the works on the history of
Russia, this issue is interpreted as the influence of natural climatic and geographical
factors on the course of national history.

According to R. Pipes,* natural conditions contributed to the genesis of the system
of institutions of the “patrimonial state” (relations of “property power” in the
terminology of post-Marxist institutionalism by R. Nureev and Yu. Latov®). A
similar view, largely based on the ideas of V. Klyuchevsky about the decisive role of
geographical factors in the Russian historical process under the predominance of the
agrarian economy, was presented by L. Milov.®

P. Turchin and S. Nefedov updated the concepts of capacity of an ecological niche
and carrying capacity of the environment, which reflect a historical level of
interaction between resources and technologies.* In the structural-demographic
theory of J. Goldstone,” these concepts were operationalized by such indicators as the
population (and separately the elite) in relation to resources and the ratio of the actual
population to the upper limit derived from the subsistence minimum combined with
available technologies (the level of population pressure on resources).’

B. Mironov applied to some empirical evidence that refutes the hypotheses
formulated on the basis of geographical determinism, which insists on the decisive
role of climate in the history of Russia.’

R. Nureev and Yu. Latov largely used quantitative evidence and a number of
conceptual ideas of R. Pipes and L. Milov, but the conclusions about the importance
of natural-geographical and institutional factors that the researchers reached were
closer to the conclusions of B. Mironov. They carried out the idea that the natural
environment was a very significant component, considerably influenced the results

' R. Pipes, Russia under the Old Regime [in Russian], trans. by V. Kozlovskii (Moscow:
Nezavisimaya gazeta, 1993), 12-41.

2 R.M. Nureev, and Yu.V. Latov, Economic History of Russia (Studies in Institutional Analysis)
[in Russian] (Moscow: KNORUS, 2016).

®L.V. Milov, The Great Russian Ploughman and the Peculiarities of the Russian Historical
Process [in Russian] (Moscow: ROSSPEN, 2001), 4-17, 31-38, 383-85.

*P. Turchin, and S.A. Nefedov, Secular Cycles (Princeton, NJ: Princeton University Press,
2009), 6, 18.

> J.A. Goldstone, Revolution and Rebellion in the Early Modern World (Berkeley: University of
California Press, 1991).

® Turchin, and Nefedov, Secular Cycles, 81.

"B.N. Mironov, The Russian Empire: from Tradition to Modernity [in Russian], 3 vols.
(St Petersburg: DMITRII BULANIN, 2018), vol. 1, 221-50.
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of the competition of institutions with historically given alternatives (in the earlier
period to a greater extent than in the XX century), but hardly ever determined its
outcome.®

These works mostly contained a narrative. Quantitative evidence on the problem
under consideration without reference to econometric tools was contained to the
greatest extent in the works of B. Mironov, P. Turchin and S. Nefedov.

Among the works based on the application of econometric methods, we note the
article by J. Baten and R. Hippe.® When testing models of the influence of the natural
environment on the inequality of land ownership,'® they used the materials on
European Russia of the period under consideration.

The purpose of our study is to cartographically visualize and statistically test the
hypothesis of a significant influence of natural and geographical factors on the
formation of human capital of the late Russian Empire, giving their quantitative
estimates.

Characteristics of the data from the sources

In the course of the work, the authors analyzed several groups of indicators.
Demographic information collected during the First General Census of 1897 was
considered as key™: the population and the number of literates in the sections “men /
women” and “urban / rural” in the age groups of 20-29 and 40-49 year-olds.*? Thus,
the accumulated human capital is indirectly characterized by the proportion of those
who are literate (in this case, those who have the ability to read in their native
language).

Another group comprises characteristics of the natural environment. These are
physiographic indicators: the area of the territory, longitude, latitude,
geomorphological and geographical position regarding waterways, the level of

® Nureev, and Latov, Economic History of Russia, 37—46.

?J. Baten, and R. Hippe, “Geography, Land Inequality and Regional Numeracy in Europe in
Historical Perspective,” Journal of Economic Growth, vol. 23, no. 1 (2018): 79-1009.

VgL Sokoloff, and S.L. Engerman, “History Lessons: Institutions, Factor Endowments, and
Paths of Development in the New World,” Journal of Economic Perspectives, vol. 14, no. 3 (2000):
217-32; S.L. Engerman, and K.L. Sokoloff, “Factor Endowments, Inequality, and Paths of
Development among New World Economies,” Economia Journal, vol. 3, no. 1 (2002): 41-109;
O. Galor, O. Moav, and D. Vollrath, “Land Inequality and the Emergence of Human Capital
Promoting Institutions,” Review of Economic Studies, vol. 76, no. 1 (2009): 143-79.

1 NLA. Troinitskii, ed., The First General Census of the Population of the Russian Empire, 1897
[in Russian], 89 vols. (St Petersburg: Tsentral'nyi statisticheskii komitet Ministerstva vnutrennikh
del, 1897-1905). Vols. 1-50, 65, 67, 68, 70.

12 provided in spreadsheet format by T. Valetov as the supervisor of A. Degtyareva’s bachelor’s
thesis, 2021.
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density of water flows and fluvial landforms,*® soil conditions,** the prevailing angle
of inclination of the relief.™® They side with climatic indicators: the number of days
with precipitation per year'® and the average annual temperature calculated from
monthly data."’

The geomorphological characteristics of the position regarding the waterways
include the following categories:

1 — bedrock shore;

2 — floodplain shore;

3 —the absence of a pronounced character of the asymmetry of the terrain.

The nature of the geographical location (geo_position) of a settlement is identified
by the following categories:

1 —river valley;

2 — estuary, delta;

3 — the mouth at the confluence of rivers;

4 — lake shore;

5 — sea shore.

In the European part of Russia, 13 geographical zones were selected depending on
the soil characteristics:

1 — Black soil (chernozemnaya) non-steppe zone;

3 The value characterizes the ratio of the area of the zone to the total number of various forms of
water cut and fluvial irregularities. It was calculated on the basis of processing by digital GIS
systems the following source: I.A. Strel'bitskii, Special Map of European Russia (1:420,000).
1865-1871 [in Russian] (Petrograd: Litografiya kartograficheskogo zavedeniya Voenno-
topograficheskogo otdela, 1915). Eight modular groups were distinguished as the density increases.

“See L.F. de Livron, comp., Statistical Review of the Russian Empire. Territory [in Russian]
(St Petersburg: Obshchestvennaya pol'za, 1874).

1> See A.A. Tillo, comp., Hypsometric map of European Russia: An Experiment in Mapping the
Structure of the Surface of European Russia [in Russian] (St Petersburg: Departament shosseinykh i
vodnykh soobshchenii Ministerstva putei soobshcheniya, 1889). It was established on the basis of
DEM after converting the original raster into a raster with the values of the largest slopes. The
values obtained were arranged in 9 modular groups.

& AA. Tillo, comp., Atlas of the Distribution of Atmospheric Precipitation in the River Basins of
European Russia by Months and for the Whole Year Based on Twenty Years of Observations,
1871-1890 [in Russian] (St Petersburg: Tipo-litografiya K. Birkenfel'da, 1897); S.I. Nebol'sin,
Atlas of maps of the Average Distribution of Atmospheric Precipitation in European Russia. For
Individual Months and for a Year, according to Observations of 1888-1912 [in Russian]
(Petrograd: Tipografiya “K. Birkenfel'd”, 1916).

7 See On the Air Temperature in the Russian Empire, Based on a Critical Examination of
Observations, at the Suggestion of the Minister of State Property P.A. Valuev, Developed by the
Director of the Main Physical Observatory and a Member of the Imperial Academy of Sciences
H. Wild [in Russian], iss. 2, appendix (St Petersburg: Tipografiya Imperatorskoi Akademii nauk,
1878-1882).
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2 — Black soil (chernozemnaya) steppe zone;

3 — Black soil (chernozemnay) loamy area;

4 — Steppe non-black soil (chernozemnaya) area;

5 — Non-black soil (nechernozemnaya) area with humus;

6 — Non-black soil (nechernozemnaya) barren area;

7 — Pinsk woodldand, barren soil, forests and swamps;

8 — North Belarusian woodland, 35% of forests, more fertile than Pinsk woodland;

9 — Novgorod-Finnish woodlands, the predominance of swamps and forests,
infertile soil;

10 — Vologda-Vyatka woodland, forest predominance, moderate soil fertility;

11 — Ural woodland, barren soil, 75% of forests;

12 — Far North, continuous forests, limited soil fertility;

13 — Piedmont and upland areas (without detailed characteristics of soils).

As an indicator of the development of the railway transport infrastructure, the
duration of its operation was determined, namely, the time from the opening of the
station till the census of 1897.%

The sectoral specialization of the local economy (namely, the role of grain
production) was characterized by the net grain harvest per capita.*®

The county (uyezd) was taken as the unit of analysis. The sample of the European
part of the country did not include the territories of Finland, Poland, and
Transcaucasia, which by 1897 had been part of the Russian Empire for less than
100 years and were the least integrated into the country’s socio-economic space.

The “average sample” included 421 uyezds (data are available for most indicators:
area, coordinates, grain production per capita and geological conditions, without
soils); the “small sample” included 59 uyezds (in addition, data on climate were
available). The “average sample with truncation” included 379 uyezds for which, in
addition to the full “average sample” indicators, data on soil category were available.

Analysis methods
To achieve the goal, methods of correlation, regression analysis, and cartographic
research were used. The first was the premise of the second.

18 See G.M. Afonina, comp., Brief Information on the Development of Domestic Railways from
1838 to 1990 [in Russian] (Moscow: lzdatel'stvo Tsentral'noi nauchno-tekhnicheskoi biblioteki
zheleznodorozhnogo transporta Rossii, 1995); I.A. Skorino, Index of Russian Railways [in Russian]
(St Petersburg: Voennaya tipografiya, 1887).

9 «Average Harvest of Bread and Potatoes for the Decade of 1883-92 in 60 Governorates of
European Russia in Relation to National Food” [in Russian], Chronicle of the Central Statistical
Committee of the Ministry of Internal Affairs, no. 34 (St Petersburg: Tsentral'nyi statisticheskii
komitet Ministerstva vnutrennikh del, 1894).
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As dependent variables, 1 proxy indicator of the level of human capital was
consistently taken (the proportion of literates of both sexes aged 20-29 and
40-49 year-olds® in a county — L) (see the cartographic display in Fig. Al) and
2 indicators characterizing its intra-territorial inequality (disparity “urban / rural” —
SG and “men/women” — GG). The disparity in literacy in the context of
“urban / rural” was calculated as the ratio of the proportion of literates in urban
places to the proportion of literates in rural areas. Gender disparity in literacy was
calculated as the ratio of the proportion of literate male population to the proportion
of literate female population. Both disparities have cartographic representations in
Fig. A2 and A3, respectively.

The full set of independent quantitative variables includes the following
indicators:

U_Sh — the share of the urban population, in % (it has a cartographic display in
Fig. P4);

NGC_pc — average for 1883-92 net harvest (minus sowing) of grain crops per
capita, in poods;

S — the area of the uyezd, in sg. km;

C_X — latitude, in degrees (increasing to the north);

C_Y — longitude, in degrees (increasing towards the east);

PD — population density (has a cartographic display in Fig. A5);

RS t — time from the opening of the first railway station in the uyezd until the
population census in 1897, in the number of years (the development of the railway
infrastructure is cartographically visualized in Fig. A6);

P_aa — annual average precipitation, in number of days;

T _aa — average temperature for the year, calculated from average monthly values,
in degrees Celsius.

Here is a complete set of independent indicator (dummy) variables, the values of
which are expressed in certain categories:

river_bank — geomorphological characteristic of the position regarding the
waterways; category 3, the absence of a pronounced character of the asymmetry of
the terrain, was adopted as a control category;

geo_posit — the nature of the geographical position regarding the waterways; the
most massive category 1, the river valley, was taken as a control category;

gidro — density level of water flows and fluvial landforms; module 1 (least dense)
was adopted as a control category;

angle — the prevailing angle of inclination of the relief; category 1 (the most even
surface) was adopted as a control category;

20 The indicated age groups are the most indicative in terms of the level of human capital (they
correspond to the lowest and highest productivity of labor).
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soil — characteristics of the soil cover and landscapes (see Fig. A7); category 6 —
Non-black soil (nechernozemnaya) barren area was adopted as a control category.

The analysis included several enlarged stages:

1. Identification of significant factors of literacy level and assessment of their role:

~ on asmall sample;

- on the average sample (full and truncated).

2. Determination of significant factors of literacy disparity in the context of
“urban / rural” and assessment of their role on the sample, according to which
environmental factors give the best results.

3. Determination of significant factors of literacy disparity in the context of
“men / women” and assessment of their role on the same sample.

The actual regression analysis at separate stages for each sample was carried out in
the following order:

1. Initially, only environmental factors (including climatic ones) expressed by
quantitative variables were included, taking into account multicollinearity (with pair
correlation coefficients less than 0.7).

2. Environmental factors were supplemented by economic and geographical
indicators (taking into account multicollinearity), also expressed by quantitative
variables.

3. A consistent exclusion of insignificant quantitative variables from the model
(p < 0.1) was carried out. If at this stage there were no significant quantitative
variables characterizing the natural environment in the model, the analysis was
completed.

4. The model resulting from the previous step was alternately supplemented with
dummy variables.

5. Significant dummy variables according to the selection results were combined
with the resulting model of quantitative variables (step 4). If any variable turned out
to be insignificant, it was excluded, and a new regression was built until all the
variables became significant.

6. Separately, dummy variables of the soil cover were added to the resulting model
with quantitative independent variables (step 4) (data are available only for the
average sample with truncation).

Analysis results

The main attention was paid to the construction of models with a dependent
variable that indirectly characterizes the level of human capital (enlarged stage 1).

A correlation matrix of quantitative variables was constructed on a small sample
to determine variables with a high level of correlation with the dependent variable of
the logarithm of the proportion of literate (LN(L)) and identify possible
manifestations of multicollinearity (see Table 1).
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Table 1
Correlation matrix of Pearson coefficients between quantitative variables
on a small sample

LN (L) LN (N|E5NC LN(S)] CX | CY | RSt |Paa| T.aa LN

(U_Sh) oc) - - - - - - (PD)

1 2 3 4 5 6 7 8 9 10 11

LN (L) 1

LN (U sh) | 086 | 1

LN
(NGC_pc)

LN(S) |-032|-041]-001| 1

-0.36 | -0,31 1

CX -0.10 | -0.32 | -0.06 | 0.24 1

CY -0.16 | -0.19 | 0.19 | 0.48 | 0.25 1

RS_t 053 | 054 | -0.18 | 042 | -0.03 | -0.33 1

P_aa 0.08 | -0.08 | -0.03 | 0.04 | 0.52 | -0.08 | 0.08 1

T aa 021 | 0.35 | -0.10 | -0.31 {-0.92 | 051 | 0.03 | -0.44 1

LN (PD) 048 | 059 | 0.08 | -0.78 | -0.33 | -0.30 | 0.64 | -0.11 | 0.31 1

Note. The darker color highlights the high values of the closeness of the relationship between
the independent variables; the less dark, the moderate ones.

From the Table 1 it can be seen that the share of the urban population is the best
predictive parameter of literacy. This is also evident from the comparison of Fig. Al
and A4. On a small sample, fluctuations in the logarithm of the urban
population share explain 74% of the fluctuations in the logarithm of the literate share
(R?= 0.86%~ 0.74). However, the share of the urban population itself is the result of
long and multifactorial processes.

The climatic temperature variable (T_aa) strongly correlates with latitude (C_X)
and in the absence of data in larger samples, it can be replaced by the latter. Another
climatic variable — precipitation per year (P_aa) — correlates moderately with the
same latitude (C_X).

Logarithms of area (LN(S)) and population density (LN(PD)) strongly correlate.
The use of the latter may be preferable, since it is a quotient of the two indicators,
both of which change relatively slowly over time. In addition, the area of an uyezd is
a product of the administrative distribution of powers, designed in the form of
boundaries that changed discretely and at the time of the census could not reflect
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their optimal distribution, while the population is changing continuously in the
direction of optimal placement.

Correlation coefficients above 0.5 are observed between the logarithms of the
level of urbanization (LN (U_Sh)), population density (LN (PD)) and the
development of railway infrastructure (RS _t). In this regard, it is preferable to
include them in the regressions alternately, but not simultaneously.

On a small sample, temperature is significantly and positively associated with
literacy: the literacy rate is higher in warmer places. The amount of precipitation is
insignificant. At the same time, the explanatory power of such a model (normalized
R* = 0.0474) is very low.

After excluding insignificant variables, the model with the best quality has the
form:

LN(L):A+a-RS_t+B-LN(NGC_pC)+8. (1)
Table 2 provides estimates of the parameters of the model (1).
Table 2
Regression analysis on a small sample: the dependence of the literacy level
on physiographic and economic-geographical quantitative factors
Regression statistics
Multiple R 0.5951
R-square 0.3541
Normalized
R-square 0.3311
Standard error 0.2681
Observations 59
Analysis of variance
df F Significance F
Regression 2 15.35345 4.83E-06
Residual 56
Total 58
Coefficients Standard error t-statistics P-value
Y-intercept 3.5067 0.1118 31.3708 3.22E-37
RS t 0.0101 0.0023 4.3780 5.29E-05
LN (NGC_pc) —0.0916 0.0361 —2.5362 0.014024

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.

The main result of the analysis on a small sample (59 uyezds) is that economic and
geographical indicators turn out to be significant, while physiographic indicators
remain insignificant. We also see that an increase in the duration of the operation of
railway transport is associated with an increase in the level of literacy. At the same
time, the agricultural specialization of the county’s economy in grain production is
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associated with a reduced level of literacy (as noted in the literature based on the
material of Western countries).

Another correlation matrix of quantitative variables was constructed on the
average sample (see Table 3).

Table 3

Correlation matrix of Pearson coefficients between quantitative variables
on the average sample

LN (L) [LN (U_Sh)[LN (NGC_pc)| LN(S)| CX [ CY | RSt |LN(PD)
LN (L) 1
LN (U_sh)y | 0.47 1
LN (NGC_pc)| -0.16 | —0.23 1
LN(S) | —0.08 | -0.13 —0.11 1
C_X 031 | -0.15 ~0.21 0.07 1
CY 035 | -0.26 0.09 037 | 017 1
RS_t 0.26 0.48 ~0.14 —0.06 | 000 | 015]| 1
LN (PD) | 004 | 027 0.16 =0166| 041 | 026 | 026 1

Note. The darker color highlights the high values of the closeness of the relationship between
the independent variables; the less dark, the moderate ones.

As with a small sample, the best predictor of literacy is share of the urban
population. However, on the average sample, fluctuations in its logarithms explain
only 22% of fluctuations in the logarithm of the literacy rate (R* = 0.472 ~ 0.22).
Among the independents, this variable (LN (S)) is highly correlated with population
density (LN (PD)), but the latter’s moderate correlation with railway infrastructure
development (RS _t) becomes weak, which allows both variables to be included in
one regression.

On the average sample, as in the case of a small one, regression was primarily
built with the inclusion of only natural environment factors. In it, geographical
coordinates account for about 26% of the differences in the level of literacy between
the regions of European Russia. Moreover, while the literacy rate tended to decrease
when moving from west to east, it tended to increase in the direction from south to
north. This is clearly demonstrated by Fig. Al.

After excluding insignificant variables, the model with the best quality takes the
following form:

LN(L)=A+a-C_X+B-C_Y +v-RS_t+mn-geo_posit_5+ze. (2)

Estimates of its parameters are given in Table 4.
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Table 4

Regression analysis on the average sample: a set of significant quantitative and
qualitative factors of literacy level

Regression statistics
Multiple R 0.6116
R-square 0.3741
Normalized
R- square 0.3681
Standard error 0.3579
Observations 421
Analysis of variancenus
df F Significance F
Regression 4 62.15997378 3.72E-41
Residual 416
Total 420
Coefficients Standard error t-statistics P-value
Y-intercept 1.1093 0.2762 4,0163 0,0001
C X -0.0205 0.0023 -9,0285 0,0000
CY 0.0530 0.0051 10,3312 0,0000
RS t 0.0071 0.0013 5,3077 0,0000
geo_posit =5 0.7402 0.1108 6,6797 0,0000

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.

Adding the duration factor of the railway infrastructure to the model increases its
explanatory power from 26 to 30%. An increase in this indicator for 1 year with
conditionally identical geographical coordinates leads to an increase in the natural
logarithm of the literacy rate of the population in the conditional uyezd by 0.0071, i.e.
the increase of literacy rate by 1.01 percentage points (hereinafter referred to as pp)
(= 00071 2’720,0071).

The inclusion of at least one significant dummy variable in the model (2) increases
its explanatory power from 30 to 37%. In this case, the variable geo posit = 5
expresses the category ‘“sea shore.” The value of the corresponding regression
coefficient is interpreted as follows: in uyezds on the seashore, with all other things
being equal, the natural logarithm of the literacy rate tends to be 0.7402 higher
compared to the value of this indicator in counties in river valleys (the river valley is
accepted as a comparison base as a control category). Accordingly, the literacy rate of
the population in the counties on the seashore is 2.10 pp (=e*™% = 2,72°™%) higher
than in the uyezds in the river valleys.

The model of soil cover characteristics deserves separate consideration (see
Fig. A7) as factors of literacy level. With their addition to the significant quantitative
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variables of the model (2), its explanatory power radically rises from 30 to 60%,
despite the truncation of the sample (379 uyezds versus 421 in the full average). The
results of regression analysis involving a dummy variable of soil cover encoded into a
complex of variables with binary values of 1 and O are presented in Table 5.

Table 5

Results of regression analysis on the average sample with truncation: a set of significant
guantitative variables and a dummy variable of soil cover characteristics
as factors of literacy level

Regression statistics
Multiple R 0.7876
R-square 0.6203
Normalized 0.6046
R-square
Standard error 0.2857
Observations 379
Analysis of variance
df F Significance F
Regression 15 39.53289687 6.31E-67
Residual 363
Total 378
Coefficients Standard error t-statistics P-value
Y- intercept -0.1449 0.4589 —-0.3156 0.7525
CENTROID_X —0.0299 0.0036 -8.2480 0.0000
CENTROID_Y 0.0830 0.0094 8.8178 0.0000
RS t 0.0073 0.0012 6.1987 0.0000
Soil =2 0.5077 0.0900 5.6390 0.0000
Soil=4 0.8220 0.1458 5.6396 0.0000
Soil =5 0.2678 0.0756 3.5402 0.0005
Soil =7 —0.4889 0.1194 —4.0933 0.0001
Soil =8 —0.3276 0.0657 —-4.9876 0.0000
Soil =9 —0.2309 0.0864 —2.6739 0.0078
Soil =10 -0.1418 0.0824 -1.7223 0.0859
Soil =12 —-0.8172 0.3141 —2.6018 0.0097
Soil =13 1.0102 0.2257 4.4750 0.0000

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.

As can be seen from Table 5, most of the categories of soil cover were statistically
significantly associated with the level of literacy of the uyezds’ population.

In some significant categories, the literacy rate, with all other things being equal,
tends to be lower compared to the control category 6 (Non-black soil
(nechernozemnaya) barren area). The maximum negative difference was noted with
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category 12 (the Far North, solid forests, limited soil fertility). Thus, in the uyezds
with extremely low quality of soil cover, the obstacles to the accumulation of human
capital are more serious. We are talking about the uyezds of Arkhangelsk Governorate,
some uyezds of Vologda Governorate and Olonets Governorate and one uyezd of
Perm Governorate.

In other significant categories, the literacy rate, with all other things being equal,
tends to be higher compared to the control category 6.

The enlarged stage 2 consisted in the analysis of factors of settlement disparity
“urban | rural”. After step-by-step elimination of insignificant quantitative variables
and selection of significant encodings of dummy variables, the model takes the
following form:

LN(SG)=A+a-LN(L)+S-C_X+y-CY +n-LN(NGC_pc)+
w-RS_t+o-river_bank 2 +e. (3)

Estimates of its parameters are given in Table 6.
Table 6

Human capital disparity relationship (urban/rural): a set of significant quantitative and
dummy variables

Regression statistics
Multiple R 0.8333
R-square 0.6944
Normalized 0.6900
R-square
Standard error 0.2095
Observations 0.8333
Analysis of variance
df F Significance F
Regression 6 156.80685 | 2.7571E-103
Residual 414
Total 420
Coefficients Standard error t-statistics P-value
Y-intercept 2.4666 0.1886 13.0773 0.0000
LN (L) -0.7760 0.0273 —28.4455 0.0000
C X 0.0197 0.0034 5.8601 0.0000
CyY -0.0029 0.0015 -2.0087 0.0452
LN (NGC _pc) -0.0339 0.0202 -1.6792 0.0939
RS t 0.0044 0.0008 5.4787 0.0000
river_bank = 2 -0.1039 0.0429 -2.4186 0.0160

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.
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Together, the five factors of the model explain 69% of the variation in the
disparity in literacy rates between the urban and rural populations of the counties of
European Russia. In addition to the level of literacy itself, both geographic
coordinates are of significance as well as the railway transport infrastructure and the
sectoral specialization of the county’s economy. The urban / rural disparity decreases
when moving from west to east and increases when moving from south to north.
Also, this disparity tends to decrease with the strengthening of the agricultural and
grain specialization of the county.

The addition of only one dummy variable did little to increase the explanatory
power of model (3). The coefficient on the dummy variable river_bank = 2 shows
that counties in the floodplain zone, all other things being equal, tend to have a
literacy disparity lower by about 1.11 points (=e®*% =~ 2.72%%%) compared to the
control category (in the absence of the pronounced nature of the asymmetry of the
terrain).

As in the case of the analysis of literacy level factors, let us dwell on the soil cover
(see Fig. A7). Not all of its categories turned out to be statistically significant.
However, as with other dummy variables, their inclusion in the model did little to
increase its explanatory power. In addition, geographic coordinates and net grain
harvest per capita became insignificant. The results of the regression analysis
involving the characteristics of the soil cover are presented in Table 7.

Table 7

Dependence of disparity in human capital (urban / rural):
set of significant quantitative variables and dummy variable of soil cover characteristic

Regression statistics

MHuoecTBeHHBIH R 0.8384
Multiple R 0.7029
R-square 0.6915
Standard error 0.2075
Observations 379
Analysis of variance
df F 3naunmocts F
Regression 14 61,51979 7,98E-87
Residual 364
Total 378
Coefficients Standard error t-statistics P-value
Y-intercept 3.0852 0.1164 26.5128 0.0000
LN (L) -0.6847 0.0340 -20.1228 0.000
RS t 0.0047 0.0009 5.2931 0.0000
Soil=1 -0.1299 0.0351 -3.7041 0.0002
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Coefficients Standard error t-statistics P-value
Soil =2 —-0.2086 0.0468 —4.4550 0.0000
Soil =4 -0.2581 0.0839 -3.0773 0.0022
Soil =5 -0.1090 0.0478 -2.2810 0.0231
Soil =8 0.0893 0.0460 1.9405 0.0531

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.

At the last enlarged stage 3, an analysis of gender disparity factors (men / women)
was carried out. After stepwise exclusion of insignificant quantitative variables and
selection of significant encodings of dummy variables, the model takes the following
form:

LN(GG)=A+a-LN(L)+n-LN(NGC_pc)+u-river_bank_1+
+@-geo_posit_ 5+ w-gidro_2+¢.

(4)
Estimates of its parameters are given in Table 8.

Table 8

Disparity relationship in human capital (men / women): a set of significant quantitative and
dummy variables

Regression statistics

Multiple R 0.7698
R-square 0.5926
Normalized 0.5877
R-square
Standard error 0.3305
Observations 421
Analysis of variance
df F Significance F
Regression 5 120.7278 | 1.25271E-78
Residual 415
Total 420
Coefficients Standard error t-statistics P-value
Y- intercept 3.8052 0.1667 22.8284 0.0000
LN (L) -0.8182 0.0385 -21.2727 0.0000
LN (NGC_pc) 0.0676 0.0315 2.1461 0.0324
river_bank =1 -0.0988 0.0330 -2.9944 0.0029
geo_posit =5 -0.2409 0.1068 —-2.2562 0.0246
gidro=2 -0.0750 0.0453 -1.6539 0.0989

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.

Both geographic coordinates turned out to be insignificant. The addition of three
dummy variables only slightly increased the explanatory power of the model. The
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negative sign of the coefficient for the variable river_bank = 1 indicates that gender
disparity, other things being equal, is lower in the bedrock areas compared to those in
which the character of the terrain asymmetry is not expressed. Similarly, gender
disparity is lower on the seashore (geo_posit = 5) compared to the river valley; in the
second module in increasing density compared to the first (gidro = 2).

As in the case with the analysis of the factors of literacy and settlement disparity,
we will dwell separately on the characteristics of the soil cover (see Fig. A7), which
turned out to be statistically significant. The results of the regression analysis

involving this dummy variable are presented in Table 9.
Table 9

Dependence of disparity in human capital (men / women): a set of significant quantitative
variables and dummy variable characteristics of the soil cover

Regression statistics
Multiple R 0.8423
R-square 0.7095
Normalized 0.6983
R-square
Standard error 0.2881
Observations 379
Analysis of variance
df F Significance F
Regression 14 63.50558 1.42E-88
Residual 364
Total 378
Coefficients Standard error t-statistics P-value
Y-intercept 3.9691 0.1809 21.9350 0.0000
LN (S) -0.8029 0.0449 -17.8840 0.0000
LN (NGC_pc) 0.0609 0.0333 1.8253 0.0688
Soil=1 -0.2034 0.0507 -4.0146 0.0001
Soil =2 -0.3664 0.0674 -5.4393 0.0000
Soil =3 -0.5816 0.1109 -5.2448 0.0000
Soil =4 -0.4269 0.1184 -3.6060 0.0004
Soil =5 -0.5386 0.0656 -8.2113 0.0000
Soil =7 -0.6249 0.1179 -5.3014 0.0000
Soil =8 -0.2771 0.0641 -4.3237 0.0000
Soil =9 -0.2111 0.0727 -2.9020 0.0039
Soil =10 -0.1438 0.0807 -1.7830 0.0754
Soil =11 -0.5369 0.1108 -4.8441 0.0000
Soil =13 -0.6771 0.2078 -3.2577 0.0012

Note. The most important indicator of the explanatory power of multiple regression (the
normalized R-square) is in bold.
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The explanatory power of the model after adding this dummy variable increases
from 58 to 70%. Almost all soil categories (except 12) are significantly negatively
associated with gender disparity relative to the control category 6.

Thus, the settlement disparity is largely explained by quantitative variables (of
which latitude and longitude belong to the physiographic ones); gender disparity, by
dummy variables (of which the physiographic ones include staying in the area of
bedrock shore, the seashore, the second module according to the increasing density
of water flows and fluvial irregularities, as well as most categories of soil cover).

Conclusion

The spatial distribution (by uyezds) of the level of human capital accumulated in
Russia by 1897, the proxy indicator of which in this case is the proportion of the
elementary literate population, is statistically significantly (p < 0.1) associated with a
number of essential factors of the natural environment:

- latitude (correlates strongly with air temperature and moderately with
precipitation);

- longitude (moderately correlates with air temperature);

- the sea shore relative to the river valley;

— most categories of soil cover.

A number of essential factors of natural environment are also significantly
associated with the settlement disparity in the level of human capital (in the context
of “city / village”) accumulated by 1897:

-~ both coordinates (latitude and longitude);

— staying in the area of the floodplain (relative to unexpressed nature of the
asymmetry of the terrain);

- some characteristics of the soil cover.

To a lesser extent, factors of natural environment are associated with the gender
disparity of human capital. Of these, only structural variables expressed in the
following categories are significant:

1. staying in the area of the bedrock coast (relative to unexpressed nature of the
asymmetry of the terrain);

2. location on the seashore (relative to the river valley);

3. the level of density of water flows and fluvial landforms (the second ascending
module);

4. soil cover (in most categories).

In both disparities, the main predictive parameter is the overall level of literacy.
Factors that take into account the technological level and institutional environment
are also significant:

— net grain harvest per capita (mostly in the gender disparity regressions);
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— the level of development of the railway infrastructure (only in the settlement
disparity regressions).

The conducted research supports the tradition of explaining socio-economic
development by the influence of factors such as climatic and other physiographic
features of territories with quantitative arguments. Based on Russian historical
evidence, it shows that these factors were important not only in the conditions of the
predominance of an agrarian economy but also at an early stage of industrialization.
In a theoretical aspect, the results obtained can serve as a starting point for
determining the patterns of socio-economic development at transitional historical
stages. The given cartograms can be used in historical-geographical and economic-
geographical researches of particular territories. The construction of topical digital
maps allows extracting cartometric indicators of the regions under study (area,
contact zones, morphology of objects) as well as establishing a connection with
geographical conditions. The presentation of data in the cartogram format makes it
possible to trace the nature of the spatial distribution of certain indicators and the
influence of neighboring regions.

The developed statistical models of the dependence of human capital
accumulation on the natural environment describe empirical relationships, but do not
give an idea of the dynamics and do not prove the existence of causal relationships.
At the same time, it can be argued that at the historical stage of technological
development under consideration, human activity could not significantly affect the
natural and geographical environment, while people could take it into account to one
degree or another when choosing places of residence and types of activities.
Accordingly, these models need to be tested on data for other periods and for other
locations. First of all, the developed and tested method of analysis can be replicated
on historical data for the regions of Siberia and the Far East. As another line of their
use, we can suggest expanding the range of dependent variables, including cultural
traditions (the share of the predominant religion), the institutional environment (the
murder rate, the concentration of land ownership, the share of the serf population
before 1861).

The mechanisms of the influence of natural environment on the formation of
human capital and its spatial differentiation also need to be considered in more detail.
The following aspects of this influence deserve attention:

1. the pattern of specialization of agricultural production;

2. the pattern of access to waterways;

3. the pattern and level of development of the railway transport infrastructure,
which is less associated with environmental constraints.

The results of the analysis confirm that natural and climatic conditions had
different effects on land-intensive (nature-intensive), capital-intensive, labor-
intensive and knowledge-intensive types of economic activity.
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Fig. Al. Literacy rate at the age of 20-29 and 40-49 years by uyezds of European Russia (average sample)
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Fig. A2. Settlement disparity in the level of literacy of age groups of 20-29 and 40-49 year-olds in the uyezds
of European Russia (average sample)

Historia Provinciae — the Journal of Regional History, 2023, vol. 7, no. 2
428 ISSN 2587-8344 (online)



D.V. Didenko, and E.S. Grishin. Natural and Geographical Environment as a Factor of Human Capital Accumulation

in European Russia (Late 19' Century) Research

Disparity in literacy (m/w)
o -
2-3

Fig. A3. Gender disparity in the level of literacy of age groups of 20—29 and 4049 year-olds in the uyezds
of European Russia (average sample)
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Fig. A4. Level of urbanization by uyezds of European Russia (average sample)
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Fig. A5. Population density by uyezds of European Russia (average sample)
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Fig. A7. Soil cover by uyezds of European Russia (average sample with truncation)
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